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TECHNICAL MEMORANDUM X-73339 

COMPEMDIUI\J1 OF METEOROLOGICAL DATA FOR V I K I N G  A 
LAUNCH I N  AUGUST 1975 

INTRODUCTION 

This is a compendium of all the meteorological data collected as a 
function of the joint Marshall Space Flight Center (MSFC) , Langley Research 
Center ( LaRC) , and the Kennedy Space Center (KSC) rocket exhaust effluent 
prediction and monitoring program for  the Viking A launch. The Viking A was 
a Titan IIIE launch from pad 41 at Kennedy Space Center at 1722 EDT on 
August 20, 1975. The data presentcd in t h i s  compendium were collected 
largely to support MSFC diffusion predictions for the deployment of LaRC/ KSC 
monitoring sites. The joint solid rocket motor exhaust prediction (MSFC) and 
measurement ( LaRC and KSC) program evolved in 1 972 using the Titan and 
Delta launches as a source €or crnpirical iniormation that can be used to more 
accurately predict thc cnvironmcntal clfccts of planned Space Shuttle opcrations. 

These data are archivcd at MSFC hccause thcy are an aid in post-lamch 
analysis and because thcy rcpresent a unique set of atmosphcric soundings 
with high temporal resolution. 
surface observations, rawinsonde, windsondc and Jimsphere soundings, and 
wind tower measurerncnts made during this period. 
analyze any of the data presented in this documcnt. 

Included in the report are the synoptic charts, 

No attempt is made to 

DATA 

The data are listed in Appcndiees A through F. Pagcs numbcrs for 
specific data are given in the Tahlc 01 Contcnts; the datcs, times, and sources 
of the data are listed in Tahle 1. 



TABLE I 

METEOROLOGICAL DATA SUMMARY F O R  V I K I N G  A LAUNCH ON 20 AUGUST 1975 
AT 1722 E D T  (21222) 

DATE 
DATA T Y P E  (AUG ‘75)  TIME SOURCE 

EDT RELATIVE( ) 

SYNOTPIC C H A R T S ( ~ )  19 0800 T-33 H R . ,  22 M I N .  NOAA 
20 0800 T- 9 H R . ,  22 M I N .  NOAA 
2 1  0800 T+14 H R . ,  38 M I N .  NOAA 

0156 (20 A U G ) t o  T-15 H R . ,  26 M I N . t o  USAF 
0056 ( 2 1  AUG) T+ 7 H R . ,  34 M I N .  

SURFACE O B S E R V A T I O N S ( 3 )  20 ,21  

RAWINSONDE 

W INDSONDE 

J I M S P H E R E  

TOWER DATA 

19 
19 
19 
20 
20 
20 
20 
20 
20 
20 

19 
20 
20 

19  
20 
20 
20 

0515 
0730 
1822 
0322 
0522 
0822 
1222 
1416 
1646 
1942 

1015 
1112 
1257 

1522 
1122 
1309 
1737 

T-36 H R . ,  7 M I N .  
T-33 H R . ,  52 M I N .  
T-23 HR.  
T-14 HR. 
T-12 HR. 
T- 9 HR. 
T- 5 HR. 
T- 3 H R . ,  6 M I N .  
T- 36 M I N .  
T 2 H R . ,  20 M I N .  

T-31 H R . ,  7 M I N .  
T- 6 H R . ,  10 M I N .  
T- 4 H R . ,  25 M I N .  

T-26 HR. 
T- 6 HR. 
T- 4 H R . ,  13 MIN.  
T+ 15 M I N .  

U S A F  
U S A F  
U S A F  
USAF 
U S A F  
USAF 
U S A F  
USAF 
USAF 
U S A F  

U S A F  
U S A F  
U S A F  

U S A F  
U S A F  
U S A F  
USAF 

20 0830 t o  T- 9 H R . ,  52 M I N . t O  USAF 
2300 T+ 5 H R . ,  38 M I N .  

( l ’ R e l a t i v e  t o  launch  t i m e ,  for e x a m p l e  1719 E D T  = T-2 M I N .  

( 2 ) C h a r t s  f o r  surface and 500 m b ;  a lso i n c l u d e d  are p r e c i p i t a t i o n  and  
m a x i m u m  and m i n i m u m  t e m p e r a t u e r s  f o r  t h e  preceeding 2 4 - H R .  per iod.  

(3)Locat ion of t h e  base s t a t i o n  f o r  upper  a i r  and  surface o b s e r v a t i o n s  
and t o w e r s  are i l l u s t r a t e d  i n  F igu re  1. 
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The synoptic char ts  are from the series published weekly by the 
National Oceanographic and Atmospheric Administration ( NOAA) . 
face data are from the Cape Canaveral Air  Force Station (location shown as 
KSC meteorological station in Figure 1). 

The sur- 

The rawinsonde runs were made with an  AMQ-9 radiosonde ( Figure 
2) using the GMD-4 rather  than the NOAA J 0 0 5 B  radiosonde system. The 
temperature and humidity sensor data a r e  transniittcd ten times per minute 
in the AMQ-9 by a clock-actuated switch rather than the aneroid baromctcr 
switch used in the NOAA radiosonde. 
elevation with the directional receiver in the GMD. A transponder in the AMQ- 
9 is used to  obtain the slant range to the radiosonde, enabling the calculation 
of altitude. 
equation. 
thermodynamic quantities from the basic altitude , temperature, and relative 
humidity data are given in  Appendix G. 

Both systems i i i e a s u r ~  azimuth and 

The pressure is then calculated according to  the hypsometric 
The equations used in the coniputer program to calculate various 

The windsonde measures Euleriadwind direction and speed as a func- 
tion of altitude and is .s imilar  to the rawinsonde (AMQ-9) except that it does 
not have temperature and humidity sensors.  

The Jimsphere wind sensor (Figure 3) is a silvered spherical 2-meter 
diameter superpressure balloon with large irregularly spaced external rough- 
ness  elements. The roughness elements e€€ectively decrease random vortex 
shedding, o r  aerodynamic noise, associated with a smooth balloon operating 
in a supercritical Reynolds number regime. 
follows small-scale wind motions with high accuracy. 
profile obtained by precision tracking 01 a Jimsphere balloon has  resolution 
of less than 100 meters.  

Thus , the Jimsphere balloon 
The Eulerian wind 

Since it is envisioned that use of the rawinsonde, windsonde, and 
Jimsphere data will be restricted to  studies of the stabilized Space Shuttle 
Rocket Booster Cloud, and altitude limit o€ 20,000 feet w a s  chosen. All  data 
beyond that altitude are excluded €rom this report. The excluded data are 
are archived at MSFC and are availahlc. 

The data contained in this report  cover a time period sufficient €or 
most anticipated meteorological analyses. The chronology o€ the data relative 
to  the time of launch is given in Figure 4. In most studies, data within 1. 5 
hours. of launch time (1722 EDT, August 2) are sufficient. 
retrieval of these data, an index is provided in Table 2 which gives the page 
number of data obtained within 1. 5 hours of launch. It is understood that fo r  

'For practical applications the rawinsonde, w indsonde, and Jimsphere data 

To facilitate 

are treated as Eulerian. 
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Figure 2. AMQ-9 radiosonde. 
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Figure 3. Jimsphere wind sensor. 
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TABLE 2 

METEOROLOGICAL DATA OBTAINED WITHIN 1.5 HOURS OF 
T-0 (1722 EDT, 20 August 1975) 

T-IME 

T-87 MIN. (1555 EDT) 
T-82 MIN. (1600 EDT) 
T-74 MIN. (1608 EDT) 
T-52 MIN. (1630 EDT) 
T-36 MIN. (1646 EDT) 
T-24 MIN. (1658 EDT) 
T-22 MIN. (1700 EDT) 
T-17 MIN. (1705 EDT) 
T-5 MIN. (1717 EDT) 
T-0 MIN. (1722 EDT) 
T+8 MIN (1730 EDT) 
T+15 MIN. (1737 EDT) 
T+35 MIN. (1757 EDT) 
T+38 MIN. (1800 EDT) 
T+68 MIN. (1830 EDT) 
T+84 MIN. (1846 EDT) 

DATA TYPE Page 

SURFACE OBSERVATION 
TOWER (1) 

SURFACE OBSERVATION 
SURFACE OBSERVATION 
RAW INSONDE 
SURFACE OBSERVATION 
TOWER( 1 1 
SURFACE OBSERVATION 
W INDSONDE 
SURFACE OBSERVATION 
 TOWER(^ 
J IMSPHERE 
SURFACE OBSERVATION 
 TOWER(^) 
 TOWER(^ ) 
SURFACE OBSERVATION 

14 
33-47 
14 
14 
24 
14 

33-47 
14 
27 
14 

33-47 
32 
14 

33-47 
33-47 
14 

TOWERS 106, 108, 110, 303, 308, 311, 313, 403, 412, 415, 509 
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dynamic situations such as the onset of a sea breeze or the passage of a front 
within 1.5 hours of launch, the selection of data appropriate to the launch would 
have to be narrowed to a more appropriate period. 

LAUNCH CONDITIONS 

Meteorological conditions during the launch were typical for  a summer 
afternoon at KSC. Cumulus cloud development south through west of the 
launch pad, initially reported in the late morning, continued through late 
afternoon. Although no precipitation w a s  reported at KSC , thunderstorms 
which developed to  the southwest through west-northwest of KSC during the 
period from T-74 minutes to  Tt  35 minutes were close enough for thunder to  
be heard at the KSC weather station. 

The sky condition at launch was  reported as nine-tenths covered. Sur- 
face wind at the KSC meteorological station was  130' at 7 knots. The wind 
observed T+ 8 minutes at tower I1 0 in the vicinity of Launch Complex 41 was  
128' at 10 knots at 54 feet, 122' at I1 knots at 162 feet and 137' at 11 knots at 
204 feet. The wind measured in the altitude interval (4,000 to  5,000 feet) 
near cloud stabilization height (1. 5 km, 4,920 feet) with a windsonde five 
minutes before launch was  light (1-3 knots), and there was a large directional 
shear,  The wind direction ranged from 197' at 4,000 feet to  112' and 143' at 
6,000 feet. 
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211 
200 
195 
178 
177 
168 
160 
I54 
14p 

214 

678 i 0 -  
674 e 0 0 9  60 

- 673 0005 307 - 
670 -005 277 
667 *OOg 2Y3 
664 ,004 271 
662 e O O 3  279 
660 0003 266 
658 m o o $  
656 e003 gii 
654 . O O 4  203 
652 e 0 0 5  79 
650 e010 64 . 
648 e001  67 
646 e 0 0 4  234 - 
645 e003  181 
642 a003 123 
641 .OOr 89 
639 e 0 0 1  R 
637 0 0 0 1  340 
625 *FOn 65 



d 

- RAUINSONOE RUN AN/GHO-4 - -.. - - ___-- ---_ -- - -- 
- - 07222 2 0  AUG 1975 - .. - - 

CAPE CANAVERAL AFSI FLORIDA 

ASCENT NBR 0505 

16 0 0  
1000 198 9 - . - - 2 O O O  __  197 12 
3on0 197 10 

_ "  4000 187 7 
5000 167 6 

- - - 6000 152 5 
7000 147 4 

I __ 8000 - 139 ~ 3 
9000 1x5 2 

. - 10000 - . 90 3 
lion0 76 3 

_I l2000 - 73 -. 3 
13000 87 4 

..140oO 9 1  5 . 
15ono 95 6 - - 160ll0 - 99 - 5 
17000 95 4 
18000 -. 72 . 3 
19000 27 4 

- _ .  20000--- 999 - 999 

22.3 
24.4 
23.2 
21 -5 
20.1 
17.9 
15.4 
13.6 
12.2 
10.2 
8.1 
6.0 
4.1 
2.5 

. 0 6  
-1.0 
-2.7 
-4.3 
-5.7 
-6.6 
-7.5 

. * I . l  
22.9 
18.4 
16.3 

- i5.0 
j3.3 
11.0 
8.0 

. 5.6 
2.8 

.8 

.1 
- 1.4 

-5.3 
. . - j1 .9  

-12.0 
-8.9 

- i3 .1 
. -16.7 

-21.1 
-31.1 

1037.30 ___ 93 .__ 18.32 1188.44 - 373 - 670 _ _  8 
983.17 9 1  20.35 1138.95 374 672 mob1 
949.66 _ _  . 75 - -  15.52 1107.07 --339 _ _ _  671 - 0004 
917.11 72 13.65 1076.22 321 669 r O O 3  

. 885.49 73 . 12.61 1044.48 - 308 - 667 .OO$ 
854.78 74 11.38 1016.14 295 665 e004 

795.78 69 8.14 961.90 264 660 a002 
- 767.54 . -64 ___ 6.91 933.00 250 658 . 0002 

740.13 60 5.75 906.58 238 656 e002  

687.63 66 4.78 855.31 221 651 *OOl 

638.20 58 3.41 004.55 201 647 -008 __ 614.58 ---39 __. 1.96 - 780.94- . 1-97 _ _ _  645 _ _  *001 
591.69 45 2.00 756.29 181 643 0001 

. 824.88 75 9.88 990.02 - 281 __ 662 .oat 

713.50 60 4.98 ~ 8 0 . 7 4  227 __ - 6 5 3  .OQ 

662.55 83 . 5.29 ~ 2 9 . 3 ~  218 .ooO 

. 569.53 _ _  62 __ 2.52 732.01 179 _ _  641 *OCf  

527.31 ___ 42 _ _  1.35 686.14 162 637 * O O j  
507.23 31 .92 662.47 154 636 e 0 0 5  

_ _ _  487.85-33- -93 639.28 _ _  149.- 635 . 0991) 

w . 0 7  so 1.81 709.21 170 639 .ooz 

0 
198 
195 

It: 
33: 

s9 

347 
16 
29 

3z 
121 
l i b  
130 
244 
292 
334 
335 
999 . 

17 

--- 510 - 198 - 5 23.9 5203 -- l O O O - - U  

---3532-194 - B - 20.5 15.1 900 -11- 
1987 197 12 23.2 18.4 9SO n 
5190 163 5 17.S 72.9 B(i0 TA - -  .-- - _ -  

-. 6801 - 148 _. 4 13.0 - - 0.5 .__ . aoo -.ii 
8621 126 2 11.1 4.1 750 6 R  

12487 85 4 3.5 "0.8 650 73 

16871 9 7  4 94.2 -12.8 550 SI 

-1Q499 - 80 .- 3 7.2 --- -3 - - 700 - 6I 

-.14603 94 6-- - *Or3 - -14.1 ---- 600 -35 

- 19323 -- . 14 5 -- -le9 --.+1m2 5 O O . - ~ ~ . .  

21 



. . . . . . .  - ....... .- .... . . . . .  .. - . . . . .  

ALTITUDE D1R SPEED TEMP OEM PT . PRESS RH ._ AB HUM DENSITY - r / R  -.  vs - S-nR 
FEET DEG KTS DEG C OEG C M8S PCT G/M3 G/H3 N KTS /SEC OEG 

_- - 

_-. 16 
1000 

- 2000  
3000  _ _  4000 
5000  

. 60GO 
7000 
Ran0 
9 0 0 0  

- -  1 0 0 0 0  
11060 
l t O 0 0  
13000 __ 14ono 
15000 
16000 
17000 

- l R O O 0  
19000  

- 2QOOO 

0 0 21.2 i9.9 - 1 0 1 7 ~ 6 0  - .  93 . 17.16 1193.96 
236 6 25.3 gO.1 983.59 73 I7eI2 1137.69 

- - .225 - 8 24.3 . 17.7 950.18 _. 66 14.74 1103.78 
219 9 21.9 $7.2 917.69 75 14.46 

- 213 7 20.1 i6 .0  ai6.07 77 i3 .45 
184 5 18.2 
149 6 16.5 
131 6 14.6 

- i l S  6 12.6 
103 5 11.1 
97 5 9.3 
92 5 7.1 
64 . 5 5.1 
62  7 3.5 

- .. 70 - 6 . 2.1 
76 5 .3 
84 5 -1.5 
86  5 -3.5 
80 5 -5.2 
68 5 -6.5 

- 50 . 5 -7.8 

14.9 
12.4 
io .3  

7.7 
3.7 
3.3 
3.8 

- 6  
-3.0 

- -7.1 
-j1.1 
-11.7 
-15.6 
-j7.5 
-22.0 
-31 e1 

855037 
825.53 
796.55 
768.37 
741.01 
714.45 

663.67 
639.39 
615.84 
593.03 

- 570.91 
549.47 
528.70 
508.60 

- 489.17 

688.67 

a i  12.61 
77 10.81 
76 9.47 
72 8.06 
60 6.08 

. 67 5.95 
80 6.20 

- 73 4.99 
64 3.92 _ _ _  52 . 2.93 
42 2.09 
46 2.04 
30 l e44  

- 36 ._ 1.28 
28 .8S 
34 .93 

_ _  - -- 
ALTITVOE--DIR-SPEEO-- TEMP OEW PT PRESS Rn 

- FEET __ DE5 K!S DE0 C DEG C Mas PCT - 

-- 520 -- 2 4 5 -  5 25.3 31.6 - 1000 - - 
2002 225 8 24.3 17.7 950 

-.-3550 ---217.-- 8 . -  20.9 _ _ _  16.5 _ _  900 _ _ _ _  __ 
6867 - 133 - . 6 __ 14.9 _ _  iO.5 . 800 
8652 106 5 11.6 4.6 750 62 _ _ _  10537 94 - 5 8.1 ..- 3.8 - .. 700 -_ 74 

12534 62 650 63 

16937 8 550 38 

5169 177 5 17.9 j4.4 RSO 

600 -- 38 - 
-19392--- 61 5 I -?e@ - -gla5 500 - 31 . 

._ . . . . . . . .  . 

-_ALTITUDE _-DIR .SPEED - TENP DEW P? PRESS ---I/ 
FEET DEO K?S DEG C OEG C was I+ 
. . .  - . . . . .  ... . -. . . . . . . .  _ _  . ._ 

--. - 16 
248 - 2098 

23'12 
_ .  1616 

9390 
11472 
11569 
11967 
12449 

-- - 12717 
13230 

- - 13598 
1$593  
15638 
1RO24 

- -  20873 

22 

- 0  0 21.2 19.9 - 1017.60 . . -3  
252 5 25.3 72.4 1009&3 3 _ _  225 . 8 -  24.2 - 17,5 946-96 3 
222 11 2298 2001 938.00 3 
120 6 13.2 . - 9.7 - 779-11 -- 1 
100 5 10.5 2.6 730.56 2 

- 91 - 5 . 6.1 -- 3.8 - 676.80 -- 2 
65 4 6.1 -0.6 674.36 Z __ 64 5 .. 5 , l  __ . 9 .  ~ 664.49 _- 2 
62 6 5.0 -3.0 652.67 2 
61 - 7 3 r 5  . -0.3 - - 644.26 I 

68 6 2.8 -3.8 - -  625-24 ~ 1 

- - 82 _ _  I . - - * O s 8  __ - 9 e 6  . - 578.86 __ 1 
71 S -6.2 -22.2 512.09 1 

64 7 3*5 -5.9 633.91 i 
73 6 1.1 - j Z . l  602.24 1 

. 31 -_ S -10.1 - -  -22.9 - 472.71 1 

i i i 4 . 9 8  
1044.55 
1015.24 
986.50 
958.57 
931.81 
904.51 
871.61 
852.21 
827.89 
802.87 
777070 
754.13 
731.03 
709.08 
686.51 

A4 1 e76 
663.86 

368 
354 
333 . 
325 
313 
302 
285 
271 
257 
239 
232 
229 
216 

192 
181 
176 
167 
161 
153 

204 

149 

668 
673 
672 
669 
667 
665 
663 
66 1 
659 
657 
655 
652 
650 
648 
646 
644 
642 
640 
638 
636 
635 . - .  

0 
.or0 
,004 
0002 
-003 
.006 
. o o i  
.003 
.ooa 
,002 
. o o j  
.a01 
0004 
moo2 
,002 
* O O ~  
.OOl 

.OO] 
-002 
,003 

-009 



. - .  16 , 0 
l o n o  213 
2000 - . 2 2 1  
3ono 222 

.- 4000 223 
SO00 216 

. 4000  200 
7000 195 - 8000 - - 225 
9ono 344 

l o o n o  23 
11000 47 

- 12000 54 
13000 5 1  -__ 14000 _ _ _ _  43 
15000 4 2  

. 16000 - 58 
i70n0 80 

.-- i a 0 3 3  - 82 
19000  51 
20000 2 1  

0 23.0 ?0*4 
8 25.1 20.4 

10 - 24.1 -- . 20.3 
10 21.3 17.9 
9 19.4 16.2 
7 17.6 13.5 
5 15.9 11.5 
4 14.0 9.5 

- 1 - - 12.1 - 6.2 
1 10.1 1 .e 

- 2  8.1 1.2 
4 6.3 4.5 
5 4.8 .4 
6 3.0 -0.7 

- - . 7  - - 1.4 - - -5.9 
7 -0.1 - i4 .8 
6 . -2.0 - ib .5  
5 -3.9 -17.7 

4 -7.2 -21.1 
4 -5.6 -19.8 

- 5 -- -8.7 _ _  -2!.3 

1018.30 - _ - 8 6  __ 17.57 
984.19 75 11.42 _ _  950.76 79 _ _  - 17.32 
919.20 8 1  15.12 

855.73 77 11.53 
886.53 __ 82 - 13.68 

822.80 _. 75 - 10.19 
796.74 74 9.01 

- 768.49 __ 67 . 7.23 
741.05 57 5.35 
714.38 _. 62 5.12 
688.51 88 6.54 

639.13 76 4.54 

592.71 32 1.57 

663.43 - 73 _ _  4-92 

_ _ _  615.56 __ 59 3-15 

570.56 - 32 - 1-34 
549.08 33 1.23 

. 528.28 ---32 _ _  1.03 
508.1* 32 *93 

- 488.67 --27 __ a71 . - -  

539 - 211 
2020 221 
3565-.. 222 
5180 213 

. --_ 6874 194 
8654 318 

- - . lo531 -- 39 
12524 53  

- - I4646 42 
16919 79 

- 19369 . 36 
22032 348 

- 6 24.5 
10 24.0 

.. 10.- 20.2 
7 17.3 
4 14.3 
1 10.8 

.. 3 - 7.1 

__ 7 _ _  .b 
§ -3.9 

- 4 . -7.9 
6 -13.3 

6 4.1 

50.4 
ZO.2 

- 17.1 
13.0 
9.8 
3.3 

- 3.5 
-0.1 

-- - -11.8 
-17.6 
-21.9 
-21 02 

- - 1000--78.- 
950 79 
900 .- 8a . 
850 76 

750 ba 
__  - - 700 79 - 

650 74 
600 .-4l - 
550 33 

- - -  SO0 31.- 
450 w 

- eo0 - 71 

-- 0 0 
211 8 

._ 221 10 
223 10 

.. 197 3 

16 
891 

-_ 1993. 
2512 

._ - 73n7 
9076 348 2 

-- loOlS ‘ 2 3  2 
10903 46 4 - 11735 .- 55 _ _  5 
13342 49 6 

-._ 15076 .. 42 - 7 
21390 356 6 

. 23.0 
25.3 

-- 24.1 
22.3 
13.3 
9.9 
8.1 
6.5 

- 5.1 
2.2 

-0.2 
-11.5 

?0*4 __ 1018.38 
70.4 991.00 

- - 90.3 951.00 
18.4 934.00 

. 8.8 __ _ _  788.00 
1.5 739.00 

_. l e 2  . - 714.00 
409 691.00 

m f  __ 670.00 
-1.2 631.00 

wR9.0 463.00 
__ -iS.5 591.00 

1187.36 - 369 670 
1139.03 356 673 
1103.81 - 348-- 672 
1077.34 330 668 
1041.58 - 315 - 666 
1018.20 296 664 

961.11 269 660 
9R9.28 . 282 662 

. 934.05 .__ 252 . 658 
908.76 235 656 
881.81 228 _ _  653 
854.38 231 651 
828.68 . 216 . 649 
803.41 208 647 

. 779.16 194 - 646 
755.32 17Lt 644 
732.31 172 641 
709.76 166 639 
687.22 160 . 637 
665.10 154 635 

- 643,39 148 _ _  633 

23 



- . . . . - .. -. .. - . ... . . - .. . . .- . . . - .. _ _  
._ 16 90 4 28.4 21.5 1020.70 66 - 18.45 

1000 159 2 23.4 19.3 986.63 78 16.44 
-- 2000 - 215 3 . 22.0 15.5 - _  952.85 ___  67 - 12.96 

3000 209 4 20.3 12.7 920.01 62 10.82 

5000 173 4 16.4 11.0 R57.05 70 9.85 

9 0 0 0  182 5 12.4 8.4 797.63 77 8.35 

- bOQ0 189 - -  5 18.1 11.9 - - 888-07 --67 -- 10140 

-- 60da 174 5 14.4 - 9.4 826.92 -72 -_. 8.92 

RO O 0  191 5 - .  10.6 --- 7.5 - -169.20 82 __  7.91 
go00 198 3 7.7 6.1 741.56 89 7.26 

- - l o 0 0 0  169 2 5.3 . - 1.9 714.65 _- 78 5.45 
11000 116 4 3.4 1.5 688.50 88 5.35 
12000 97 5 - 2.0 101 .._ 663.16 -.- 93 5.20 
1 3 0 0 0  86 6 0 3  -1.1 638.62 90 4.47 

-- 140OO . 75 - ._ 6 - -2.1 ---3.7 - 614-81 __ 89 --3*72 
lSnr)O 59 5 -4.4 -6.1 591.68 88 3.14 

. 16090 . 35 . . 4 - -5-1 - -i3.5 - 569.28 - 52 - - 1.76 
173no 72 4 -6.2 -16.7 547.65 43 1 e34 

19000 4 6 -0.0 -19.3 506.53 42 1-09 
-2OOO0--52-.- 9-11.0--  - 1 R a I  -_ 486.98-.53 --le15 

- 1p.000 _. . 27 .- - 4  - -7.8 --_-i7.9 _.. 526.74 -44 _ _ _  1.22 

- )IANOATORY LEVELS - - 

._ .-. 611 . 129 
20p2 215 

--..--.-3618 195 
5223 171 

-- - 6906 - 181 
R675 196 

-- 10536 133 
32507 91 

19285 - .- 
-- - - -  

~ Q N X ~ I C A N ~  LEVELS 
- - .-__I_ __-.- .- - - 

- 3 24.8 
3 21.9 

--- 5 - 18.5 
4 16.0 

- 5 12.5 
4 8.6 

- 3 4.2 
6 1.2 __ 6 .. -3.7 
4 -6.0 

- 7 . -9.4 

- 20.5 
15.2 
i i . 8  
io.5 

- 8.5 
6.6 
1.7 

.1 

016.6 
- -19.1 

25.2 

- - 1000-- . I ? . -  
950 66 
900 68- 
esa 7a 

. . 800 76 
?SO 87 

.-- 700 - _ -  84 
650 92 _ _  600 --.90 
550 43 

_ _  sno 45 

- 16 - 90 4 - 2 8 e  51.5 1020.70-3 
786 144 3 23. 20.2 994.00 3 

--2755 -215 -- 4 -- 20r9--- 13.0 _ _  .928.(r0--3 
9057 199 3 7.6 6.0 740.00 249 

- 9949 - -  172 2 - 5.4 1.9 - 116.00.- a33 
11767 100 5 1.5 669.00 P Z  

-- *be8 585.00 - B8@ 
-b4.1 568.00 175 

. - -19.4 -- - 513.00 - 157 
mE2.6 461.00 143 

i 1168.24 - 368 676 
1149.14 353 671 a 0 0 7  
1116.82 __._ 326-_- 669 e 0 0 3  
1085.79 307 667 0002 
.?056.01 - _  298 665 eOO3 
1025.06 288 663 a 0 0 2  

968.20 267 658 0 0 0 2  
940.31 _ _  258 . 656 * 0 0 2  
915.37 249 653 e 0 0 2  
890.71 233 650 e003 
864.17 226 648 .005 
836.44 - 219 646 0004 
R10.95 209 644 0002 

- 788.07 - 200 _ _  641 e002 
765.13 191 639 0003  
738.82 176 6 3 8  .OO+ 
713.92 168 636 e 0 0 ?  
690.75 162 635 . O O i  
666.89 156 633 0005 
646.46 - -152 _ _  631 . O O i  

996.61 - 276 661 .OOi 

4 -  
233 
261 - 
190 

174 
227 
310 
352 

58 
75 
65 
19 

352 
304  - 
2R3 
275 

52 
74 
70 

24 



,--RAY INSONDE RUN bN/GFIO- 1 _ - - ~ ___ --- - 
-.-18162 20 AUG 1Y75 __ - __ _I 

CAPE CAUAVERAL AFSc FLORIDA 

ASCENT NBR 0509 

-_ - 16 - 80 7 2901 23.0 1019.30-.-- 70 20.09 
1000 91 4 24.8 p l .7  985.47 83 18.95 

- 2000 --148 - - 1  23.6 - 19.2 951.93 --76 16.25 . 
3000 203 2 21.7 17.4 919.35 77 14.59 
4000 207 - 2 19.9 14.5 . 887.61 _ _ _ _  71 12.26 
SO00 212 2 18.0 l3 .0  856.88 72  11.12 
6000 203 . 2 16.3 - 11.3 826.95 _ _ _  72 10.06 
7000 183 0 14.6 9.9 

---- 8000 - 72 --- 1 1206 _ _  7.3 
9000 102 5 10.4 4.8 

- 10000 ---110 -. 7 8.4 - -  - 4.4 . - 
11000 110 7 6 .2  2.0 

- . i ~ o n o  - - i o 1  - 7 6.6 . -0.2 
13000 93 8 3.0 -2.2 

15000 64 9 01 -8.3 
. 16000 79 7 -2.2 -51.5 

17000 76 7 -4.7 -13.2 
. 1 8 O O O  77 - 8 -6.2 -15.3 

19000 78 10 -8.4 -!3.9 

- ---- 14000 - -  - 89 -_ 9 1 e7 -406 . 

- .-- ZOO00 -- 76 - . I 1  -10.0 -13.0 _ _  
---HANOATOR7 LEVELS _ _  

197.89 
769.66 
742.21 
715.55 
689.67 
664.54 
640.16 
616.56 
593.70 
571.53 
549.99 
529.11 
508.90 
489.33 

73 
- . -7O __ 

68 
- . - 7 6  _ _  

74 
- - 71 _ _  

69 _ _  _ _ _  63 _ _  
53 
49 
51 

__._ 49 . . 
65 

- - -7a  -- 
- .I_-- 

9.16 
7.81 . 
6.57 
6.44 
5049 
4.70 
4.09 
3.43 
2.61 
2.02 
1-18 
1 . s2  
1.71 
1.05 . 

- -  --_____ -- - -  -- 
-- 16---- eo--- - 7-..-29.1 - -  23.0 -- - . lOl9.30 --3Z4- 

- lS48---203-2- 22.9 _- i7.4--- 934.OO-Llm- 
867 90 4 24.9 j2.1 990.00 369 

3387 204 3 20.6 17.4 907.00 329 
4150 207 2 - -  19.8 . i3 .8  883.00 ___. 3.a 

10213 111 8 8.0 4.4) 710000 g39 
-.. 14678 85- -  -- 9 -  - e T  -4.9 - -- 601.80 - - )M 

15615 81 8 -1.2 -11.1 580.66 In - 17380 76 -- 7- 4 0 5  -*1402-.-- 542.06 -- !M 
19965 76 11  -9.9 -12.I 490.80 IST 

I162 e 8 0  
1140.86 
1107.67 
1077 e60 
1047 -73 
1018 062 
989.20 
960.29 
933.76 
908.02 
881.38 
856.61 

805.23 
779.40 

733.70 
712.62 

' 689.70 
668.55 
646.61 

8 3 0 . 6 ~  

755 -42 

376 
366 
343 
327 
307 
294 
28 1 
270 661 
256 - 658 
243 656 
236 
225 
215 
205 
195 
185 
177 
170 
164 
160 
156 

. 677 
672 
671 
669 

_.__. 667 
665 

. 663 

654 
65 1 

. 649 
647 
646 
644 
64 1 
638 
636 
634 
632 

. -__ 
00 
00 
.O 

-. 00 
.O 

- .  e 0  
00 
.O 
e o  
e o  
s o  
.O 
e o  
.O 
- 0  
00 
.O 
.O 
.O 
0 0  

-. _. 

n 

25 



R A m ~ N S O ~ O ~  RUM AU/GWO-1 _______ - -- --_-- ---- - - 
CAPE CANRVERAL &PSI PLORIOA 
20462 20 AUG 1975 _ _  - . - - -  -- 
ASCENT NBR 0510 

- - .  _-__ - - - _-- . -- . - -. 

- . 16 . a10 7 28.7 ._ 23.7 .- -1018.30 - -.IS 2i.08 . 1162.67 
i o a o  89 8 25.5 22.3 984.54 83 19.64 1136.58 

- - . 2 0 0 0  -_ 83 _ _  5 _ _  24.5 _ _  16.8 __ 951.10. -.62 - - 14.01 1104.62 
3000 87 2 21.8 15.7 918.57 69 13.13 1077.03 

- 4000 __ 109 1 20.0 14.2 - 886.90--- 69 __ 12.01 . 1046.87 
SUO0 I69 3 17.7 11.8 856.12 68 10.30 1019.26 

- 6000 162 . - 3 16.3 10.9 826.19 - -70 9.77 988.45 
7090 170 9 15.6 10.4 797.19 71 9.45 956.24 

-- 8000 .__ 159 _ _  9 l L r 7  7.8 _ _  769.05 77 . 8-07 935.60 
oono 129 6 9.5 5.2 741.54 74 6.78 909.84 

- 10OCO - 118 7 7.1 - 4.9 __.. 714.80 _ _  86 6.72 984.50 
iioao 102 7 5.9 2.7 688.86 80 5.78 R56.40 

- 12000 - 83 - 9 4.7 - 1.2 - 663.76 ___ 78 5.19 R29.00 
13000 74 12 2.3 -0.5 639.40 82 ‘4.64 8 0 5 r R 5  

-16000-- 69 -15 __ .5 --.-le7 - 615.76 --85 - 4.26 Tale33 
1sono 72 15 -1.6 -4.2 592.84 83 3.57 758r42 

- 16000 _. 80 - 13 - -3.5 _ _ _  -3.6 _ _  570.60 _ _  99 3-76 734.89 
17000 90 11 05.3 -5.5 549.05 98 3.28 112.14 

-- 1PODO ..--lo3 - 9 - 16.7 ..-_ -8.5 528.20 - 87 - 2.61 6R9.07 
19060 114 1% -8.6 -9.6. 508.00 92 2.42 b67.39 

-200n0 --112-- 11 -_-9.2 ----13.1 .- 488.48 -I 73--- 1.83 . 643.68 
_.._ _ _  ~ h n O R T 0 ~ ~  L€VLLS - .._ - 

- I 
- 

LTI?UDE- OIR‘--SPEEO-- TEWP OEW PT PRESS R W  - -  
---FEET - . DEQ 51s DEG C OEG C . H8S . PCT . 

--_ 546.. 3 
2030 8 

-_- 3577 __ 8 
5193 16 

_- 688’3 _ _  17 
e674 13 

.-_ 10566 - J 1  
12536 7 ___ 14653 - 7 
16917 8 

‘22020 7 

5 
2 
0 .  
6 
0 
4 

B 
5 
1 
3 
0 
6 
1 

11 
15 
11 
10 
11 

26.8 
24.5 
20.6 
17.4 
15.5 
10.3 
6.2 
3.2 

. -009 
-5.2 
-8. 

-12.1 

23.9 1000 8 
16.7 950 6 

. 15.8 . 900 __ _ _  7 
1l .6  850 6 
i 0 . 3  800 7 
5.5 750 7 
4.1 - 700 - 8 
01 650 8 

-3s5 - __ 600-. 
-5.4 550 

-- -0jl.3 _ _  500 __ - 
-19.4 450 5 

16 --- 110 
722 91 

-2094- - 82 
3520 77 
6520 -- 167 
7253 171 
9002 159 

In298 185 
11749 ._.__ 0r 

1 ~ 6 6 ~ -  7r 
16949 72 

16442 84 
1R899 --I13 
21199 91 

- 7 28.1 j3.7 
8 26.2 24.0 -- 5 - 24.5 ----16e4 
1 20.7 16.1 

- 6 .- 15.4 9.9 
11 115.6 io.6 

- 9 - 11.7 7.8 
7 6r4 5.0 

-- 8 -  5.4-2 1.6 
16 -1.5 -4.3 

- 14 - - -2.6 - . -2.9 
4.6 14.6 

- -  10 - -  -8.S - -  
11 -I 

- aii.00.- 

- 769.00- 251 . 
707.60 238 

. . . 

369 382 673 677 e005 i o  26 

32Y - 672 rOOS 2RO 
318 669 -00; 260 - -  
305 667 . O O i  247 
269 664 .OO* 188 

270 662 .OlQ 175 
25% 658 ,003 66 

23Y 652 .OOp 57 

279 663 -001 141 

245 655 .OOR 23 

227 651 , 0 0 3  23 
217 649 , 006  $1 
209 647 -006  47 

_ _  201 . 644 -005  58 
192 642 e002 113 

180 638 e005  225 

165 634 e003 1R8 
_ 156 . 633 e002 Wl 

108 690 . O O s  2j4 

171 636 .OO< 218 
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- R A U I N S O N O E  RUN AN/GMO-1 . _.______ -- 
CAPE CANAVERAL AFSI FLORIOI 
23422 20 AUG 1975 - ___ ---___ _______ 
ASCENT NBR 0511 

.- 16 130 
1000 144 
2000- - 144 
5000 142 

- 4000 - 140 
sono 127 _ _  . 6000 118 
7000 111 

---- eon0 - .  111 
9000 117 

-- .100a0 - 110 
lion0 97 

-- 12000 92 
130@0 94 --- 14000 98 
15000 101 
16000 . loo 
17000 93 

- leono 79 
19000 67 
2 ~ 0 0 0  - .. 73 

3 - 26.5 
7 25.7 

.- 7 __  20.7 -. 
6 22.2 
5 . 20.6 . 
4 17.3 

- . 5 15.3 
9 13.5 

- 6 . 11.5 
7 10.1 
8 8.7 - 
9 7.4 

- 10 5.4 - 
1 1  2.6 

11 -0.9 
. 10 -2.8 

9 -5.2 
- 9 -7.1 

8 -8.7 
. 8 -10.4 

- 1 1  _ _ _  .6 . 

53.0 
21.1 
10.8 
18.4 
i6.8 
j5.4 
1*.1 
jo.1 
i o . 5  
8.4 
4.9 
3.7 

- 2.2 
1.1 

.3 
-1 .8 
-3.0 
-5.2 
-7.1 
-8.7 
-i0.4 

__ 1019.00- 81 20.30 
985.10 76 18.21 
951.69 --.?O . 15.75 
919.19 79 15.56 

- . en7.6~ - 79 14.09 
856.82 88 13.03 
826.84 - 92 12-06 
797.71 80 9.40 
769.41 - 94 9.70 
741.94 90 8.47 

. 715.29 _ _ _  77 - 6.68 

664.46 - _  80 _ _  5.56 
640.13 90 5.22 

. 616.50 _- 98 __ 4.96 
593.59 94 4.27 
571.39 . 99 3.94 
549.81 i t 0  3.36 

. 528.94 _. I @ @ - -  2.93 
5O8.1@ I@@ 2.59 

. 489.11 .___l@@ 2.29 

689.48 77 6.16 

1172.44 - 380-  - 674 _ _  0 
1137.37 360 673 -0Or 
1103.58 . 339 - 672 *OOQ 
1074.84 332 670 e001 
1044.12 _ _  317 668 e002 
1019.81 306 664 0002 
991.17 294' . 662. 0002 
963.93 272 660 .OOl 
935.69 268 657 . 0001 
907.54 255 656 e002 
880.23 238 654 e002  
852.31 228 653 0004 
827.64 219 . 650 . m o o 2  
805.59 213 647 0001 
781.46 . 206 ____ 645 0002 
757.06 196 643 0001 
733.91 la* 641 a002 
712.85 101 638 0003 

668.63 166 6.33 * O @ )  
647.06 159 . 632 * O @ 1  

690.81 . 173 635 *0@4 
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TEST N B R o  03396 

CAPE CANAVERAL AFSI FLA. 
14152 1 9  AUG 1Y7S 

#InnsoNgE 

ASCENT NERo 0000 

ALT ITIJDE 
FEE 1 

16 
1 0 0 0  
2 O G O  
3 0 3 0  

. 4990 
SO00 
5 9 9 0  
7 L ' J O  
R O O 0  
9000 

. . l O O r j 0  
l l O O 0  
12i?uo 
15Cn0 
1 & 13 9 0 
i 49!13 

17000 
1 n O r ) O  
13000 
2 0 0 0 0  

16(J?o 

DIR 
DEG 

3 2 0  
295 
296 
284 
272 
?72 
2P3 
270 

1 4 6  

7 7  
20 

8 
1 

27 
5 2  
30  
17 
25 
1 7  

248 

138 

SPEEO 
K? S 

7 
1 0  
14  
11 
10  
l o  

H 
5 
2 
2 
2 
2 
6 
8 
9 
9 
9 
6 
7 
9 

10  

TEST NHRo 03396 
k i 1 h ~ S O N c E  
C W F  CP.NAVERAL AFSI FL4. 
16572  70 AUG 1Y75 
ASCEIJT NUR. 0000  

ALT I TIJUE 
FEET 

16 
1000 
2000 
3000  

. _  40@0 
5000 
6070 
7000 
Roo0 
909C 

- l0OQG 
1 1 0 0 0  
12ono 
13000  
1 4 0 D 0 
150'10 
l f J 0 0 0  
17000 
1 n o o o  
1Qo:)o 
20003 

80 6 
1 2 4  7 

,105 7 
244 1 
206 A 
1 9 5  3 
159 2 
! A Q  3 
233 3 
2t18 1 

no 1 
86 6 
04 6 
5 b  5 
39 5 
7 4  5 
91 5 

104  2 
50 3 
53 4 
7 5  N 

- .  .. 

/ 

SHEAR 
/SEC 

0 
0 0 0 9  
0 0 0 6  
0 0 0 7  
.004 
, 001  
.004  
,006 
0 0 0 5  
0006 
,000 
0 5 0 4  
a009 
,004 
o C 0 3  
,007 
. O U 6  
0 9 0 7  
0 0 0 3  
0 0 0 3  
e 0 0 4  

O I R  

0 
259 
390  
152 
1 7 4  

R2 
SR 

1 1 9  
1 0 9  
1 0 3  

5 7  
2 5  

359  
3 '37 
331 
1 1 5  
121 
26n  
324 

62 
347 

/SFC 

0 
,008 
0 0 0 9  
a004 
.005 
0002 
.003 
0 0 0 3  
0 0 0 4  
e 004 
0 0 0 4  
, O O R  
8031 
,006 
. 0 0 3  
0 0 0 5  
0002 
.005 
0 0 0 4  
0002 
,008 

SHEAR 

TEST P!HRo 03396 
MINDSONDE 
CAPE CANAVERAL AFS, FLA. 
15122  20 AUG 1 9 7 5  
ASCFNT N 8 R o  0 0 0 0  

I6 
1 0 0 0  
2000 
3000 

.-.4000 . 
50n0 
6000 
7 O P O  

. O Q 9 3  
0000 

10!100 
! l o o 0  
12300 
13000 
l4000 
1 5 0 0 0  

. 15.300 
1 7 0 P O  
18013  
l o 0 0 0  
2 O O I ~ i )  

6 n S 
60 4 

252 5 
259 11 
247 9 
2 0 3  8 
1 7 6  5 
171 8 
1 7 6  8 
174  6 
142 5 
l l e  6 
9: 6 
61 5 
7 8  R 
76 10 
7 1  - 7 

1 0 6  4 
54 4 
10 6 

8 18 - 

0 

0015 
,010 
, 0 0 5  
0011 
.007 
0 004 
0 0 0 1  
0003 
.OC6 
0005 
s O C 5  
.OO5 
a005 
, 0 0 4  
.O05 
, 0 0 7  
0 0 0 4  
0007 

.002 

,004 

I, 
2 4 1  
246 
265 
1 25  
127 

sn 
162 
2 2 7  

0 
3 9 
7 5  

359 
3 4 3  
109 

7 1  
2 6 9  
2 1 4  
341 
33 1 
35 

TEST N R R o  0 3 3 9 6  0-5MIN WINOSONDE 

CAFE CANAVERAL AFSI FLA, 
~ 21172  2 0  AUG 1 Y 7 5  

ASCFNT h8R0 0000 

WIWISONOE 

\ 

ALTITUDE D I R  SPEEO SHEAR 
FEET DEG K T s  /SEC OIR 

120  e 0 0 
I42 12  0009 1 7 8  
1 4 3  10 0003  3 1 3  
1 8 7  5 ,012 294 
1 9 7  3 0003  350 
1 1 7  1 0 0 0 5  32 
193 1 a002 230 
131 4 0 0 0 5  1 1 2  
110 6 0 0 0 5  87 
1 0 1  6 0092 40 
1 3 2  - 0 -007 186 - 
127 8 0001  26 
104 6 0 0 0 5  353 

7 7  1% 0012 5 6  
ti7 15 ,007  33 
5 7  16 ,002 7? 

. 7 8  1 4  . O n 6  2 a o  
100  11 0 0 1 3  2 1 1  

116  1 s  .003 A i  
123 a ,005 243 

9 2  200na 1 3 2  9 ,005 220 
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ALTITUDE 
FEET 

16 
200 
400 
600 
800 
1000 
1200 
1400 
1600  
1800 
2000 
2200 
2400 
2600 
2800 
3000 
3200 
3400 
3600 
3800 
4000 
4200 
4400 
4660 
4800 
5000 
5200 
5400 
5600 
5800 

- 6000 
6200 
6400 
6600 
6800 
7000 
7200 
7400 
7600 
7800 
8000 
8200 

- 8 4 0 0 -  
8600 

9000 
9200 
9400 

ea60 

_. - - _. . . . - - .- 

OXR SPEEO SHEAR ASCENT ALTITUOE D I R  SPEED ~ “ E A R  ASCENT 

/SEC FPS DEQ KTS -- /SEC -- FPS - FEET DEf3 KTS 

_ _  

324.2 
31809 
320r7 

- - 331.6 
31514 
328.7 
307.0 

- 321.6 
312.4 

-9600 320.4 
9800 317.3 
10000 321~8 
10200 32206 
io4no 318.0 

320.0 
316.0 
306-0 
$9.6 
67.9 
36.3 
49.2 
34.5 
40.4 
355 e 3 
350.6 
300.6 
31501 
315.7 
300.5 
315.9 
319.8 
301.0 
310.1 
315.5 
308.4 
325.6 
314.2 
324 e 3  
30907 
319.3 
322.0 
314.3 
319.7 
326 e 5  
308.1 
325 e X 
305.1 
32109 
312.0 
325.9 
310.1 
316.3 
3 0 5 ~ 8  

7000 
9.00 
10.00 
11.31 
10.36 
8.64 
5.98 
6016 
5-03 
3-85 
5-51 
3.97 
10.36 
7.16 
8-10 
8.35 
8894 
9.71 

10.18 
9.47 
10.18 
11.01 
10.IZ 
11.37 
10.24 
9.12 
10.72 
10.30 
8.41 
9.06 
9.24 
1.87 
8053 
8.17 
9.59 
8.41 

9.12 
9.71 
7.40 
8.23 
5.74 

-. 7070 
5.80 
7.11 
5.86 
6.51 
6.63 

.- 7076 
6-34 
9041 
7.11 

.- ’ 9.06 

- 8-59 

0 
0 

- 0  
0 

.0465 
e0264 

e0107 
-0360 

,0354 
a0558 
e 0269 
e0223 

.0070 
e0261 
.0!4i! 
00096 

e0279 
e0197 

a0248 
80168 

00123 

- -  

.oiss 

.ai35 

eOi39 

.ai95 

.or20 

.ai93 

.ai37 

eOi73 
.oioe 

- 80252 
,0344 
a 0245 
90209 
.oil5 
00206 

- .ai96 
.oisO 
00081 

00301 
e0096 
a0212 

eat23 

00227 
- e0141 
e0090 

-. ---.oj95 

- .ai64 

*oizS 
.ai27 
e0269 
00195 -- e0173 

- 99.94 - 
99.94 
99.9” 
16.8 
17.1 
17.4 

-- 17.6 
18.0 
18.0 
16.7 
18.9 
18.1 
18.6 

19.0 
17.7 
19.J 
18.4 
17.5 
19.2 
18.4 
19.1 
18.1 
17.5 

- 16e5 
17.2 
16.8 
16.7 
16.7 
16.8 
17.0 
17.3 
17.3 
18.1 
17.9 
17.7 
17.5 - 
17.8 
17.7 
17.1 

- 15.7 
16.7 
17.6 - 
17.9 

17.9 
- -  18.3 

19.6 
---- 17.6 

18.3 
18.4 
18.8 

17.3 

-- 

18.8 

- . 17.9. 

10600 
10800 
11000 
11200 
11400 
11600 
11880 
12000 
12200 
12400 
12600 
12800 
13000 
i 3200 
13400 
I3600 
13800 
14000 
I4200 
14400 
14600 
14800 
15000 
15200 
15400 
15600 
15000 
16000 
16200 
16400 
16600 
16800 
‘17000 
17200 
17400 
17600 
17800 
1AOOO 
18200 
18400 
18600 
18800 
19000 
19200 
19400 
19600 
19800 
20000 

331.6 
323-1 
315.9 
32105 
32304 
339.8 
348.2 
342.0 
3.9 

358 0 3 
36.2 
4000 
39.2 

1 32.1 
38.3 
41.6 
30.2 

- 11.9 
3580 1 
347.0 
333e4 
309.3 
296.3 

- 281.3 
294 e 3 
233r3 
324.7 
270.0 
298.3 
330.7 
310~0 
355.6 
312.6 

- -  358.2 
357r3 
254.1 

110.5 
- 97.6 

93.6 
87.0 
74 * 

- 33. 
37.9 

346 e 2 
69.6 

- 104.2 

7.52 
9.24 
8.05 
8.lf 
8.53 
6.22 
9.06 
7.93 
1-76 
7.05 
7.82 
8.64 
8.17 
6.99 
7.11 
8.23 
6.51 
4.91 
5.03 
7r58 
4.91 
6.75 
2.19 
2.07 
2.43 
2.01 
1.00 
1.00 
3.79 
5033 
3.67 
3.61 
1.00 
4026 
la07 
1000 
1 e89 
3.73 
4074 
4.91 
4.90 
4.68 
3.14 
1-12 
1.36 
1.95 
2.13 
3.43 

* aios 
.oi?7 
80135 
e0667 
00035 
00264 
a0261 

00250 
r0005 
e 0 4 1 5  

-0043 

00663 
e0107 
-0195 
e0202 
.oi02 
-0234 
90353 
e 0360 
0 0 4 0 0  

e0052 
00192 
e0186 
-0069 
.Oil58 . 0?53 
00196 
*0?39 
e0270 
00326 
00270 
,6125 
80194 
e0163 
06150 
~0094 
e0046 
e0047 
e 0 1 5 0  
e0205 
.a022 
001 33 
a 0 2 3 0  
.oil7 

.0i25 

bo085 

.oizs 

.On45 

17.3 
16.7 
1704 

- l5.4 
17.3 
16.9 
17.9 
117.7 
17.4 

- 17.7 
17.5 
16.8 
15.7 
1509 
16.1 
15.8 
15.6 
15.9 
15.0 
15.6 
16.6 
16.8 
17.5 
16.8 
16.9 
17.1 
1602 

--- 16.6 
16.9 
16.7 
17.6 

- 17.0 
17.8 

- -  17.4 
17.5 

.- - 17.5 
16.6 

- 17r0 
16r1 

- -__ 16.0 
15.2 

- 15.8 
1587 
15.8 
16.4 

- . 1508 
15.4 

- -  15.4 
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TEST NOR b400 - 
JIMSPHERE WIND DATA 

15222 20 AUG 1975 
CAPE CINAVERAL AfS* Ft.4.- 

ALTITUDE OIR SPEED SHEAR A S C E N T j  
FEET OEQ KTS - - /SEC -- FPS -- 

16 6000 5.00 .. . 0 - 99.9.- 
200 61.0 6-00 0 99.9' 

- 400 - - 61.0 6.00 - - - 0 99.94 
600 . 62.0 6.00 0 99.r 
BOO 39.5 4-38 - - 0 - 15.3 - 

i o n 0  357.8 2.84 .oi49 1S.6 - 1200 - 309.4 1-18 - - -  a0188 16.7 - 
1400 277.9 3.85 .0?41 14.b 

-- 1600 - 257.5 5.27 . 00181 - - 15.6 - 
1800 24704 6.22 -0114 15r6 

- 2000 - 269.4 7.05 -- 00226 - -- 15.9 - 
2200 26500 9.41 0706 16.8 

- 2400 277.3 - 8.88 - - .0172 17.1 - 
2600 268.8 6.22 e0239 17.2 

-- 2800 --- 257.4 8.76 o O Z 5 O  16.9 - 
3000 269.7 7.99 e0163 17.8 
3200 .- 262.0 7.16 - . o i l 0  - - 17.7 
3400 259.5 10.60 e0291 1807 

-- 3600-- 25100 - 1-76 ---e0265 -- 17.1 - 
3800 239.3 6045 -0163 10.1 

---4000 - - -  212.4 8.05 - ,0313 - - -  10.5 . 
4200 217.7 8.64 .OO80 17.5 
4400 215.9 6093 o O i 4 8  - - -  17.9 - 
4600 199.6 6.99 00166 17.7 
4800 -- 197.9 8.53 -- e0132 --- 17.1- 
5000 20808 6.99 .ai77 17.1 

-- 5200 -- 185.3 6.75 -- e0235 --17.4--- 
5400 190.8 6.69 .DO52 16.7 

-- 5600 - 211.1 - 4.03 e0274 -- 17.9- 
5800 154.2 2.84 .OP~O 1v.a 

-- 6000- ~ - 178.2 - -  4086 mop15 17.7- 
6200 173.7 4.32 a0056 17.1 

.- 6400 - 162.3 -- 6.63 ----.0218 17.7- 
6600 180.3 7.52 .at02 17.4 

- 68no 175.7 - 15~22 ,0119 - 1V.J- 
7000 170.9 8.88 a0231 14.8 

---7200 186.2 7.87---- m0211 -- 11.1 - 
7400 172.6 7.11 00159 17.2 

---7600 - - 184.8 - 8.23 .O165 -- 1b.b - 
7800 188.1 So57 e0225 lT.8 

8200 198.3 5.80 .0180 1b.9 

8600 208.2 4080 e0239 17.8 

9000 191.9 3.61 00119 1b.B 

9400 163.8 4.80 e0224 1b.O 

9800 143.0 4.32 .ojw 1608 

10200 118.3 3.3? *Or40 17.1 

-- 8000 - 182.7 7.05 - ---  .Ol3!5 --- lbes - 
- -  8400 177.3 - 5.57 ----.0175 .-----)b.J-- 

- 8800 - - 170.2 3.08 -- .0255 -----16.9 - 

- 9200 - 156.8 2.19 ---e0191 - 1b.V- 

-- 9600 147.1 --- 2.25----.0230 . -- 1b.b- 

10000 . Ib8.T 1e@4----- .01b9 16.S - 

10400 12T.L . 3.61 I- rOO70 ~ .--- 17.1 - 

\L T 
F 

18 
10 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
14 
14 
1 4  
14 
14 
15 
I ¶  
I ¶  
1¶ 
1'1 
16 
16 
16 
14 
14 
17 
17 
11 
11 
11 
ia 
i a  
la 
i a  
11 
1J 
19 
14 
1J 
1J 

I 
E 
14 

(I 
i 
4 
e 
€ 

' C  
'i 
'4 
It 
't 
If 
li 
14 
If 
I€ 
t 
i 
4 
6 
€ 

IC 

li 
I4 

It 
I€ 

It 
Ii 
I4 

I t  

I€ 

'C 
'i 
'4 
'e 
,E 
I( 
li 
14 
I t  
I f  
I t  
li 
I4 
It 
I€ 

ta 

TUDE DIR SP 
E T  DER K T S  
LOO 96.9 5 0  
IO0 120.5 6 e  
100 108.7 4. 
!OO -- -115.3 - 7. 
100 111.6 5.  
100 88.9 7r 
IO0 99.1 60 
100 . 86.3 6. 
!OO 97.2 60 
,no - 82.9 7r 
,no 96.8 7. 
100 - 74.2 6c 
IO0 83.1 8. 
! O O  - 7lr2 6. 
)no 7705 8 .  
100 - - 72.5 7. 

7101 11. 

!00 77.4 l o o  
,no 76.4 8. 
100 92.2 9. 
100 ---83.9 9. 

!OO 89.3 9. 
tno 88.4 9. 
,no 93.0 11. 
100 8706 9. 
IO0 - - 84.2 10. 
!OO 75.2 7. 
IO0 58.9 7. 
I O 0  88.5 2. 
IO0 - 33.1 2. 

!OO . - -  19.1 1. 
too 15.0 2. 
100 32606 2. 
100 9.8 3. 
100 333.7 4. 
!OO 329.5 3. 
100 330.2 5. 
100 341.2 50 
IO0 349.4 60 
100 2.8 7. 
!OO 10.0 7. 
100 9.2 8 e  
>oo .- 2.0 - 8 .  
IO0 14.7 1. 

loo IO0 79.9 9. 

100 91.8 a. 

too 9608 2. 

E 

m 
1 
7 
2 

1 
2 
7 
c 
1 
4 
F 
2 
5 

4 
i 
1 

9 
5 
3 
0 
3 
d 
4 
2 
3 
I 
c 
4 
0 
9 
e 
: 
s 
7 
1 
2 
c 

e 

e 

e 

EO 

13 
0 
'4 
I2 - - 
IO 
1 -  

18 
'5 
13 
1 
16 
t3 
!9 
il 
18 
I O  -- 
!S 
2 
I9 
I4 
i9 
IS - 
I5 
I5 
I6 
I9 
!4 
IO - 
6 
18 
I3 
I7 
is 
16 - 
I1 
16 
!O 
4 
!6 
if 
I2 
I9 - 
i8 
'0 
I5 
I3 -- 
14 . 

SHEAR 
/SEC - 0225 

m o i l 1  - -  - 
a0143 
e0214 -- 

e0239 
e0124 

.0i21 
0oi28 - 
aOi06 
D O I s o  
00153 
40243 
a0150  
mol97 
.0311 
.ai38 - 
.032a 

0224 
00150  
00i67 -_  
.0220 
.0118 
00168 
e0114 - 
e0027 
00217 . 
.O208 
.Oh99 - --  
a0289 
.oi80 - 
m0470 
.si78 
.0203 
00226 -- 
e0060 
.ai91 
.ai93 
0 0 ~ 0 6  

.oi95 
e0076 

00089 
e0138 _ -  
a0152 
so085 

e0016 
.@is8 

ascmr 
FPS 
17.0 
1609 
17.5 
11.4 
16.4 
1609 
16.2 
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. TEST NBR 3396 .- _- 
JIh4SPHERE WIND DATA 

17092 20 AUG 1975 
- CAPE CANAVERAL ACIIe-ILk- - 

ALTITUOE 
FEET 

16 
200 

- 400 
600 
800 

I 0 0 0  
1200 
1400 
1600 
1800 
2000 
2200 

-- 2400 
2600 
2800 
3000 
3200 
3400 

-- 3660 
3800 
4000 
4200 
4400 
600 
800 
000 

- 5200 
5400 

5800 
56no 

-- 6000 
6200 
6400 
660 

7000 

7400 
7600 
7800 

8200 
-- 8400 

8600 
A800 
9000 

. 6110 

-- 7200 

-. nooo 

- 16000 

10400 
1020C 

.. . 

.. 

... . . 

- . . - -_ 
DIR SPEEO §HEAR ASCENT A1T17UDE D I f 4  SPEED SHEAR ASCENT 
D&O KT§ . -. .. /SEC - FPS -- FEET DEB KTS /SEC FPS 

80.0 
106.0 
110.0 

121.0 
124.0 
125.0 
123eO 
116.0 
112.0 
291.0 
243.7 
271 e3 
166.2 
244.5 
19003 
241.2 
19203 
203.1 
16809 
190.0 
178.3 
162.0 
168.1 
147.7 
181.1 
29.8 
346e4 
31.9 
138. 
2160 
176.2 
204.0 

* 116.0 

245.8 
195.8 
239.7 
283.0 
222.1 
25006 
ZBO.* 
248 o 1 
285.6 

6.00 ---- - 0 - ---99.9'-- 10600 81.3 4.91 e0207 16.8 
6.00 0 99.9" 92e7 6.87 e0195 18.0 
7.00 -. 0 - 99.9" -- 93.5 5.39 e0125 17.2 
8.00 0 99.9. 11200 - -- 9101 6.81 .0122 -- -1800 
9.00 - - - - - 0  99.9" 11400 110.0 6.75 -0189 16.1 
1.00 0 99.9' 11600 88.8 5.98 -0307 17.6 
6.00 - 0 - 99.9. - 11800 93.9 6081 a0086 16.0 
9.00 0 99.9. -12000 l O 1 r  7805 - - e 0 9 7 6  - -  .- 16.6- 
3-00 0 99.9% 12200 103. 5s68 a0120 16.6 
2.00 0 99.9" -12400 - -  69. - 6097 -----bo264 16.5 
le42 0 17.4 12600 57.0 5.27 e0098 15.8 

1.36 e0114 17.3 13400 61 e 3  bo085 14. 

1.30 e0696 17.6 12800 - -  51.5 5.57 e0055 15.4 
1.00 -- 00086 -.-. 17.9 __ t3060 ' 51.3 7.76 e 0 1 8 1  14.9 
1 .OO e0040 17.6 13200 - 57.8 -- e0074 - 14. 
1.36 00107 17.8 - 13600 -- 95.9 - 9*18 - -  00196 7-14.9 
1.89 .oi25 17.5 . 13800 69.3 8.59 so099 15.2 
3.61 e0232 16.7 14000 81.3 7.22 e0119 IS*& 

. 2.18 - - e0089 - 17.4 - 14200 89.7 Be34 . o i l 0  15.7 
6-99 - e0085 - -IS08 4.91 a 0?55 1605 14400 --- -- 96.0 

5.27 .ai59 16.6 14600 89*8 7.3 .on67 16.4 
2.37 00253 16.7 -14800 --. 84.7 - -  8.35- - aOl07 1 
4.68 eOp07 16.9 - 15000 88.6 "158 * 0082 1 

4.26 .oi49 .-_ 17.4 . 15400 97.9 8.19 00198 1 
4.91 e0646 17.0 15200-- 85.0 - 6.51 - -  e0097 -- -- 1 

3002 R0201 17.1 - 15600- - -- 86.7 - 7.64 - *Or36 - - 1 
1 001 00333 18.0 15800 74sO 7.28 e0146  16.1 
1.06 obi64 17.9 -- 16000 80.7 -- - 7.58 -e0079 - -- 16.4 - 
1.95 00142 18.1 - 16200 1 4.20 -0365 17.3 
2.31 e0289 17.6 16400 - -  1 

- 1.36- -- e O i 0 3  - .- 16.9 16600 1 

3.97 - 00168 17.1 17000 1 
2.12 a0161 17.8 - 16800 - - 1 

e26 - -a0075 - 2.96 e 0 0 9 1  18.3 - 17200 - 1 
3.14 - 00072 -. 1702 -- 17400 2055 .oil2 

1.95 00141 -- 17.4 - 18200 4.91 *on81 

2.01 e0197 16.9 ,17600 
1.00 - -  e0141 - _ _  17*6.-- 17800 
2.49 .ai72 17.3 - -  18000 - 
2.25 00178 16.1 -18400- - e99 .on50 - 
zCo7 .oon7 __ e28 e0208 

- -  2.96 --- so163 -- 7.58 e0040 

2.90 . e0122 - -  17.9 19400 9,41 e0)84 
3.02 e0018 

1.07 60492 - 18800 ---- e 1 1  - - -  00117 --- 
3e20 00163 - 7.58 e0040 

e 01 67 -- - ._ 
eojso 

--- -0116 - - 
16.5 _- 1980 8 -- 

-- e O ~ ~ g  -I-- 16.T - -  -. 

, e0040 16.8 ---- 
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- _. _ _ _  - _. __ _. __ ._ __ - TEST NBR 3396 
JIMSPHERE WIND DATA 

21372 20 AUG 1975 

ALTITUDE DIA SPEED SHEAR ASCENT ACTITUoE OIR SPEED SHEAR ASCENT 
FEET DER KTS /SEC - FPS FEET DER KTS /SEC FPS 

cap€ CANAVERAL AFS FLA. - -___----- 
. ... 

16 
200 
400 
600 
800 
1000 
1200 
1400 
l h n n  
1800 
2008 
z2no 
2400 
2600 
2800 
3000 
3200 
3400 

3800 
4060 
4200 
4480 
4bOO 
4bOO 
sono 
S20O 
5400 
s600 
$804 
6000 
6200 
b4@0 
6400 
6800 
7000 

7400 
7600 
7800 

8200 
84)oO 
Ob00 
rrno 
*eo0 
9200 
.)&no 
*brio 
9800 

l o o 0 0  
102n0 
10400 

3680 

7200 

aeeo 

120.0 
119.0 
133.0 

146.8 
140.9 
139.6 
147.3 

, 143.9 

145 .0  
144.7 
138.0 
146.1 
144.2 
150.5 
151 . 1 
165.3 
171.5 
197.6 

- - -  l79.S 
162.1 
160.7 
182.0 
159.2 
137.0 

- 135.8 
11803 

-- 10603 
86.4 
83.4 
112-5 

.. - . 92.8 
78.4 

111.1 
66.1 
112.7 
92.8 

- - -  10003 
104.6 

- 92.5 
99.3 
78.7 

102.2 
93.8 
105.5 
93.6 

100.8 
8602 
96.1 
115.2 
114.9 
117.5 
133.3 

a8.a 

8.00 
7.00 
8.00 
13.32 
11.01 
12.135 
13.09 
10.60 
12.43 
13.09 
10.01 
11.49 
8.11 
9.53 
7.82 
6.16 
6.81 
4.68 
5.80 
4.50 
4.80 
4009 
5051 
6.51 
5.74 
5.39 
6-22 
6045 
4.62 
4.74 
3037 
1.00 
3.08 
2-13 

- 2.49 
4.62 
2.66 
5.51 
5.62 
6.75 
5.27 
6.39 
6.81 
6.34 
704C 

6.35 
6.51 
4.68 
6-16 
6-41 
7.4# 
8.29 

6.16 

99.9. 
99 . 9* 
99.9, - 
17.4 
18.2 - 
18.6 
1R.5---- 
17.7 
17.7 

1801 - -- 
17.8 
18.1 -- 
17.1 
17.7 - 
16.4 . 
17.0 
17.4 
16.4 - 
17.0 

1a.i 

:x:i 16.3 - --! - 
16.3 ' 
K:! --I 
-16.2 - -  
16.7 
15.8- - 
17.1 
18.1 
17.6 
16.7 
16.9 
16.4 -- 
17.4 
18.0 
17.8 
17.5 
16.3 
17.5 
17*§ 
18.1 - 
17.6 
17.9 
17.2 - 
17.8 
16.7 
16.7 - 
18.2 
1606 
16.0 
16.0 

10600 
10800 
11000 
11200 
11400 
11600 
11800 
12000 
1?200 
12400 
12600 
12800 
13000 
13200 
13400 

13800 
14000 
14200 
14400 

14800 
15000 
IS200 
is400 
1SbOO 
15800 
16000 
lb20O 
16400 
lb60O 
16800 

17200 
17400 
17600 
17800 
18000 
18200 
16400 

13600 

146no 

17000 

la600 
i w o o  
19000 
19200 
19400 
19600 
19800 
20000 

130-3 
127.5 
127-6 
128.1 
131-8 
130.3 
106.6 
10909 
97.7 
77.0 
78.8 
68-2 . 81.9 
79.6 
93.3 

- 91.0 
87.6 
80.5 
81.1 
71.3 
66.8 
73.8 
74.0 
79.0 
78.7 
81.3 
93.3 
10705 
115.3 
133.7 
129.4 
130.1 
128.7 
126.8 
12300 
121.1 
114.1 
115*5 
126.4 
124.1 
126.7 
14109 
142.8 
144.7 
137.3 

- 133.6 
148.1 
139.6 

1.82 
7 e40 
9.18 

10 030 
9.18 
9.53 
8.64 
7.28 
9.18 
6.99 
9.24 
7.87 
7.93 
9.06 
9.53 
8.82 
13.26 
11.49 
18.00 
18.59 
19.48 
18.30 
17.41 
15175 
14.57 
12.55 
9.06 
9.18 
10.78 
12002 

' 14.57 
16.05 
16.22 
16-92 
14-80 
14.80 
13.62 
10.60 
8.59 
8.64 
7 e52 
10.01 
12.02 
10.48 
9.47 
11.96 
12.49 
13.50 

.ooso 
00051 
.0150 
00096 
00107 
.0n35 
00317 
.0120 
-0213 

- 00306 
e0191 
,0178 
.ai58 
.oiol 
.a192 

- e0067 
e0380 
e0701 
00550 
00270 .0112 
e0217 
00679 
.a183 
00101 .0174 
00355  
-0191 
.a174 

.0120 
e0126 
e0729 

.0h36 
00123 
e0067 
00040 
.a177 
00255 
e0225 
.0128 
.oioO 
.a185 
.a166 
.0r31 
00138 

- e0226 
e0265 
.a187 

16.0 
15r7 - 
16.9 

---16.5 - 
15.9 
16.5 - 
17.3 
18.5 - 
19.1 

-. . 17.0 -- 
19.1 

- 18.3 - - 
17.3 
1704 
18.4 

___ 18.3 - 
17.1 
18.4 
18.3 

- 19.4 - 
19.6 
18.3 -- 
19.9 
16.4 - 
14.7 
1402 - 
13.3 

._ 1604 - -  
16-0 

- 15.2 - 
16.1 
15.4 
15.7 
16.0 -- 
1$.4 
14.8 
15.9 
15.8 
15.4 

- 14.9 -- 
16.9 
17.3 
16.6 

- 16.4 -- 
17.1 

- 17.7 -- 
18.1 
1704 - 
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TOWER DATA 
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Symbols  a n d  U n i t s  Used on  Tower D a t a  
Computer  P r i n t o u t  

Symbol 

D I R  

D I R  DEV 

DP 

GST 

I NT 
I 

L a p s e  Rate 

RH 

SPD 

TT 

5 PP 

10 PPM 

99,99.9 
999 999.9 

D e f i n i t i o n  

Wind Direct i o n  

S t a n d a r d  D e v i a t i o n  
of Wind Azimuth Angle  
f o r  S p e c i f i e d  Data 
S a m p l i n g  i n t e r v a l  

Dew P o i n t  

H i g h e s t  wind s p e e d  
d u r i n g  s p e c i f i e d  
da ta  s a m p l i n g  
i n t e r v a l  

Data S a m p l i n g  
I n t e r v a l  

T e m p e r a t u r e  D i f f e r e n c e  
between t h e  54'  and  6 '  
l e v e l s  

R e l a t i v e  Humid i ty  

Wind Speed  

Temper a t  u r e  

Downwind d i s t a n c e  a t  w l l i c  
t h e  g r o u n d  l e v e l  p o l l u t a n t  
c o n c e n t r a t i o n  is 5 par t s  
per m i l l i o n  ( 5  PPM) f o r  
a n  assumed g round  l e v e l  
e m i s s i o n  ra te  of 1,000 
pounds  p e r  m i n u t e .  

Downwind d i s t a n c e  a t  which  
t h e  g r o u n d  l e v e l  p o l l u t a n t  
c o n c e n t r a t i o n  is 10 p a r t s  
p e r  m i l l i o n  (10 PPM) f o r  
a n  assumed g round  l e v e l  
emission rate of 1,000 
pounds  p e r  m i n u t e .  

U n i t s  

Degrees measured c l o c k w i s e  
from n o r t h  ( 0 0 )  e 

Degrees 

D e g .  F a r e n h e i t  (OF) 

K n o t s  

M i n u t e s  

O F  

P e r c e n t  

K n o t s  

F 0 

Miles 

Miles 

Missing data 
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99 .! 999  
99 9 9  YVV 

4 t ? P O  
V P  V Y  Y99  

3 ? t v v  
99 99 v v v  

J b ?V9 
99 99 Y99  

3 9 ? V V  
99 V Y  v 9 9  

4 1 fY9 
99 V Y  Y V V  

7 v e 9 9  
99  9Y Y 9 9  

b 1% 9 0 9  
99 9 Y  Y V V  

7 10 tu9  
99 99 9 9 9  

? I? 9 9 0  
99 9 9  v99  

12 999 
99 99 Y P V  

B 12 ?UP 
99 V Y  V Y V  
I 11 999 

99 V Y  999  
? 12 ?UP 

99 99 999 
7 9 999 

v i  V Y  Y V V  
7 9 999 

9 14- p v  
9 1J ? U P  

14- 999 

99 99 Y99  
7 1 0  999 

99 99 Y 9 9  

99 99 999 

99 9 9  Y V V  

99 99 999 
I 12 vv9  

99 99 999 99 99 72 999 999 
99 9 9  99')  99 99 
99 9 9  999  99 9 9  76 999  999 
99 99 0 9 9  99 99  
99 99 9 9 9  99  93 78 999 999 
99 9 9  9 9 9  99 99 
99  99  999  99 99 79 999 999 
99 99 999 99 99  
99 99  999  9 9  99 79 999  999  
99 99 9 9 9  99 99  
99 99 999 9 9  99  78 999 999 
99 99 9 9 9  99 99 
99 99 999  99 99 78 999  999 
99 99 999  9 9  99 
99  99  997  99 99 79 999  999  
99 99  999  99 9 9  
99 99 9 9 9  99 99 8 1  999 9 9 9  
99  99 999 99 99  
99 99 9 9 9  99 9 9  80 999  9 9 9  
93 99 909  99 99 

99 99 999 99 99 
99 99 9 9 9  99 99 81 999  999 
99 99  999  9 9  99  
99  99 9 9 9  99 99  82 999 999 
99 99 v v v  99  99 
99 9 9  999 9 9  99 82 999 999  
99 99 999 99 99 
99  99  999 99 99 01 999 999 
99 99 9 9 9  9 9  99 
99 9 9  999  99 99 79  999 999 
99 99 999  99 99 
99 99 999 99 9 4  79  999 999 
99 99 999  99 99 
9 9 . 9 9  999 99 99 8 0  999 999 
99 99 999 99 99 
99 99 999 9 9  99 79 999  999 
99 99 999 99 99  
99 99 999 99 99 78 999  999  
99 QV 999 99 99 
99 9 9  999 99 99 77 999 999 
99 99 999 94  99 
99 99 999 99 99  77 999 999 
99 99 999 99 99 

99 99 999 99 99 

99 99 999 99 99 75 999  999 
99 99 999 99 99 
99 99 999 9 9  99 73 999 999 
99 99 999  99 99 

99 99 999 99 99 
99 99 999 99 99 72 999 999 
99 99 999 99 99 
99 99 999 99 QV 7 1  999 999 
99 9 9  V V P  9 9  9 9  
99 99 9 9 9  z3 I t  7% 999 999 Q O  nn n o 0  

- - .  

99 99  999 99 99  7 9  ,999 999  

99 99 999 99 99 76 999 999 

99 99 999 99 99 72 999  999 

- .  

2.4 16.8 7 , 4  bh,4 74 9 9  

. 7  14.5 6 . 4  20,O 77 9 9  

*I l2,0 5.6 2 7 . 9  78 99 

I) 11.8 5.2 3 4 , 6  79 99 

.l 13,5 5 . 9  2 2 , 9  79 99 

,6  13,5  6.0 3 4 , 1  79 V ?  

0 19.5 8 . 6  9 . 0  78 O? 

-012  l6,l 7,1 9,O 79 9 9  

-0 .8  1207  5 . 6  1312 80 9q 

1 4 1 6  6.5 1018 80 V? 

0 23.6 10,4 2,4  79 99 

* 0 * 8  1 2 d  5 . 6  13e1 80 99 

* l e 0  1212 5,4 12.1 81 99 

~ 0 . 9  1 2 , 4  5 .5 13.0 81 P y  

eO.7 13,O 5 , ?  12.9 80 99 

, 3  16,6 7.3 l2,O 7 9  9 9  

,s 18,8 8 . 3  1 , a  80 99 

.l 16.7 7.4 9 , 9  80 99 

19 21.4 9 . 4  7 1 4  80 O? 

1.4 22,4 9.9  9,O TV 99 

1 ,0  26.2 11.6 6 , &  79 99 

1,9 28,O 12.3 5 . 1  79 9? 

2,2 23.3 10,3 13iV 78 9? 

. .  3,O lee7 8.2 56.4 78 99 

4,2 29,7 13.1 20.0 77 99  

4.0 27,O l1,V 21.4 76 99 

4,4 22,3 9.8 6 8 , 6  76 99 

519 31a5 1 J , V  411'9 77 9s 

5.8 37.4 16.5 20,J 77 9? 
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7s 

!5 

79 

79 

79 

!5 

?5 

75 

75 

!9 

75 

75 

?5 

I5 

75 

75 

?5 

!5 

8 YO 1250 30 1 0 8  281 

8 ?O %300 30 108 337 

8 ?O 6330 30 108 299 

8 20 l4UO 30 1 0 8  278 

8 20 14?0 30 108 256 

8 YO 1500 30 1 0 8  4 s  

8 .  YO LSSo 30 108 999 

8 YO 1600 30 108 79 

8 PO 1630 30 108 P O  

8 20 1700  30 108 92 

8 CO 1730 30 108 94 

8 20 1800 30 108 90. 

8 PO 1e.q 30 108 .e2 

8 20 i9?1 30 io8 as 

- 
8 LO 1900 30 108 76 

8 20 2000 30 108 7 7  

1 99 287 1 J 
999 99 99 

1 99 350 2 4 
999 99 9s 

2 99 309 J 5 
999 99 99 

2 99 286 4 5 
999 99 9v 

1 99 310 2 4 
999 99 9- 

3 99 32 4 (I 
999 9e 96 

9 99 900 9 9 
999 99 99 

4 99 73 b 1.3 
999 99 99 

4 99 a i  .(r 1 u  
999 99 99 

5 99 R J  7 1 0  
999 99 9v 

5 99 86 * 1 2  
999 99 99 

5 99 a 1  ? 1% 
999 99 99 

5 99 73 ? 1; 
999 99 99 

999 99 99 
5 99 74 1 0 

999 95 99 
4 99 68  6 v 

4 99 70 b 

p99 
999 
999 
999 
999 
v99 
999 
YY9 
p99 
999 
5w9 
999 
199 
999 
999 
999 
!99 
Y99 
p9 9 
999 
p99 
999 
p99 
999 
999 
999 
999 
YV9 
pv9 
999 
999 

99 99 999 
99- 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
9? 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 99 999 
99 - 99 999 
99 99 999 
99 99 999 
99 99 999 
9v 99 999 
99 99 999 

30 108 09 

30 1 0 8  114 

30 IO8 1 2 0  

30 108 12B 

30 108 1 3 6  

30 I08 1 5 1  

30 i o 8  11% 

30 108 99 

50 108 133 

30 108 1 2 1  

30 1 0 8  109 

60 io8  118 

30 1 0 8  146 

999 
9 99 82 

999 
9 99 104 

999 
5 99 113 

- 999 
5 99 119 

999 
4 99 127 

999 

. 999 . 
2 99 119 

999 

3 99 1 4 1  - 

99 99 99 
999 

8 ,99 124 
999 

2 99 1 2 6  
999 

1 99 102 
- -  999 

8 99 118 
999 

2 99 138 

99 99 9.99 99 99 999 
1 10 9v9 99 99 999 

99 99 999 99 99 999 
v 14 999 99 99 999 

99 9v 999 99 99 999 
Y 18 g99 99 99 999 
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5 9 102 ’ 
109 

6 9 98 
108 

4 7 89 
95 

4 8 90 
104 

3 10  101 
115 

5 8 119 
129 

6 11 140 
149 

6 1 0  142 
153 

4 9 153 
162 

3 6 158 
168 

h l  

1 3 154 
172 

2 4 14 
5 6 531 

4 v 354 
2 5 
4 1 7  

3 1u 5 
5 V 2 0 7  

6 12 70  
6 1U 81 

3 y Y99 

5 lU !US 

I 15 85 
Y 13 1uo 

11 14 tU6 
1U 15 91 

11 13 ‘ 94  

1u. 1- po 
10 lb 67 
1u 1I YP 

Y If 1)7 
9 1> 9 5  

i+ l! 84 
11 15 94 

9 li 72 
v 16 a0  
8 19 7 9  

I U  14 9 0  

iu ii i f 4  
11 ii i 2 v  
12 i o  is1 
11 l? $33 
15 13 138 

9 13 i43 
11 14 i45 
7 li i 4 a  

1u 1c 121 
6 I 145 
I 1u 1 5 7  

I 1J YO 

11 13 100 
V 14 iU9 

2 
5 
2 
4 

5 
s 

! 
4 
6 
e 

10 

P 

10 
9 

10 
9 

18 
a 
Y 

li 
rl 
i 

t 
10 
t! 
10 
12 

:3 
1u 
11 
.I 

1B 
I 

4 348 2 5 
5 342 3 5 
5 297 3 6 
0 999 4 9 
8 354 4 1 0  

10 3 6 12 
9 550 4 t o  
9 103 5 12 

10 104 4 11 
10 71 7 11 
11 B O  4 11 
12 85 9 1s 
13 200 8 13 
12 92 12 15 
13 106 11 14 
12 9 1  11 15 
13 9 e  l o  13 
14 86 11 15 

10 16 

14 91 9 * 5  
13 85 12 17 
16 89 11 17 
10 74 1 0  12  
11 76 9 12 
11 81 9 13 
12 90 8 13 
13 92  I1 16 
14 97 11 16 
12 I06 10 14 
13 112 10 14 
14 125 12 16 
16 127 12 17 

15 135 14 17 

2 3 in 15 

15 128 13 ’17 

13 1sa 12 IS 
14 l(1 12 !5 
11 142 10 12 
11 1‘19 li 13 

8 145 8 9 
9 155 9 19 

i s 219 4 7 280 6 9 75 
b Y 260 b 8 247 7 9 
3 4 933 5 8 340  6 9 77 
b 924 5 9 2 9 6  6 8 
2 3 1 1  2 4 2 9  2 5 7 9  

8 0  

02 

83 

04 

04 

85 

83 

a4 

8’ 

85 

86 

85 

86 

84 

85 

85 

83 

8 1  

81 

80 

7 2  69 

7 0  b? 

70 67 

69 67 

70 68 

72 6 9  

71 69 

7 1  69 

7 1  68 

70 68 

69 67 

71 68 

7 0  68 

71 69 

7 1  68 

7 1  68 

70  69  

71 69 

71 69 

?I 69 

70 69 

70  69 

71 69 

m O , 3  10 ,4  4,b 44.1 75 82 

r 0 , b  11,6 5.1 2 2 , 2  76 75 

-1.0 8,2  3.6 5 7 . 8  76 69 

- 0 , Q  1 0 , 2  4.5 27.2 79 6 7  

-1,3 8,s  3.8 5 7 , 8  81 b2 

v1,9 7.6 3.3 32,7 61  67 

r 1 , 8  0.1 3 , 5  28.4 82 bN 

~1.7 9 - 2  4 . 0  10.9 82 ba 

r 2 . 4  7,b 3.4 18.2 63 6 1  

w 2 , O  10,b 4.7 7.0  81 63 

92.3 9.2 4 . 1  9 , 8  82 6; 

r2.6 8.2 3.6 1 1 . 0  82 62 

~ 2 . 4  11.4 5 . 0  3,9 83 b l  
r 2 , ?  8 , 7  3 , 8  7 , 7  63 62  

r 2 . 5  ? , E  3.4 19.0 83 bZ 

r 2 , 2  8.5 3 .7  11,O 84 W 

~ 1 , 8  9 , ?  4.3 14.0 32 64 

4.9 10.8 4,8 8.1 83 64 

w1.7 11.8 5 .2  7 , s  83  62 

-0.9 1 7 , 4  7 ,7  3 , 5  82 63 

qQ.4 1ar9 8 , 3  4 . 0  31 63 

- 0 . 3  16,6 7 ,3  7 , 2  8 1  68 

0 16,? 7.4 9,P 80 b! 

45 



8 PO 1250 30 4 0 3  999  99 9 9  7 1  
919 

B 1 0  1300 39 4ii3 1 2  1 99 4 7  
999 

a 20 1 3 4 0  30 4 0 3  2 5 0  2 99 276 
999 

3 29 1 4 0 0  30 4 0 3  215 2 99 267 
999 

3 20 1630 30 493 3iO 2 9 9  3 J 1  
770 

8 LO 1530 30 4 9 3  z e p  2 99 v o  
Y99 

8 LO 15.50 30 403 15 1 99 37 
999 

8 20 1600  35 403 e2 3 99 87 
Y9Y 

a 20  1650 30 4G3 l C 9  5 99 113 
999 

e LO 1 7 5 0  30 4 0 3  1 2 0  6 99 I73 
999 

6 LO 1 7 3 0  30 403  116 6 99 121 
999 

LO 1830 30 4 0 3  1 ? 2  4 99 130 
939 

a BO ia.co 30 4 0 3  115 4 99 i i o  
999 

8 LD 1900 30 403 1 2 7  3 99  1 3 0  
999 

8 LO 1931 30 4 0 3  126 6 99 135 
999  

I 20 2OUO 39 4U3 116 5 9 9  1 7 0  
999 

J 23 2030 30 453  105 6 99 1 0 6  
99Y 

d 'LO 2lUO 30 403  123 7 99 1P3 
999 

8 20 2130 30 4 0 3  135  7 99  136 
9v9 

e zo zzuo 30 4 0 3  142 6 9 9  ia 
990 

8 20 2250  30 4 0 3  108 6 99 l4a 
999  

8 20 2300  30 403 152 5 99  143 
999 

0 Y O  2340  30 4U3 152  4 99  192 
999  

8 21 

8 21 

5 41 

R P1 

8 21 

0 21 

30 

30 

30 

30 

3c 

30 

403  

403  

4 9 3  

4 0 3  

103 

4 03 

999 

999 

1-9 

lZ3 

8 4  

999 

2 
99 
4 

9Y 
4 

z 
9Y 

4 
99  
P 

99 
il 

9v 
b 

99 
d 

9Y 
9 

9Y 
Y 

99 

9Y 
b 

9Y 
b 

1 0  
99 

8 
9Y 
Y 

99 
12 
99 

9Y 
11 
99 
1u  
99 

Y 

7 
9Y 

99 

99 

i a  

VY 

9 YP9 
99 PY9 

0 !99 
99  Y99 

I YY9 
90 YY9 

8 u99 
9Y YY9 

I Y"9 
9Y Y'J9 

0 y'9 
9Y YY9 

v 9Y9 
9Y YY9 
tu 999 
Y Y  YY9 
1; t9Y 
9Y YYY 
13 ?VU 
V Y  Y39 
1 3  999 
9v Y99 
1L VY9 
FY YY9 
1 J  ? Y Y  
9Y YY9 
14 999 
9 9  YY9 
14 !99  
9Y D99 
1.4 yu9 

1L yLY 
Y Y  Y99 
12 yb9 
9Y YO9 
19 ?Y9 
9Y YY9 
13 999 
9Y YY9 
1! I)Y9 
9 9  YY9 
1L OY9 
9Y YY9 
10 9Y9 
Y Y  Y*9 

9Y 9'./9 

99 99 143 
999 

99 99 9 4  
999 

2 99  139 
99 Y 

1 99 118 
999 

1 99 if7 
999 

99  99 %18 

4 
9Y 

4 
99 

I 

b 
9Y 
b 

9Y 
5 

54 

99 99  999 9 9  99 81 999  9 9 9  
99  99  99Y 99 99 
YY 99 999 99  99 b3 999 999  
V Y  99 999 99 99  
99 99  999 9 9  99  b5 999 999  
99 9 3  99s 99  99 
99 99 999 99  99  85 999 999 
99 91  999 99  09  
99 99 Y9T 9 9  09 86 999 999  
99  39 99' 99 09  
09 90  985 99 99  85 999  9 9 9  
99  99  999 99  ' )9  
YY 99 PPr. 99 99  86 999  999 
99 99  999 99  99 
99 9 9  999 99  99  86 999  999  
9 9  99  990 99  99 
99  99 944 99 99 87 999  999  
V ?  99 P 9 V  99 99 
99 9 9  919 9 9  ' 9 9  8g 999 999 
99 99  9Y1 99 99  
Y9 9 9  999 99  09 87 999  999 
99  99 999 v 9  99  
99  99 9Y9 99 99  87 999  999  
99  99  99Y 99 99  
99 99  999 99  99  89 9 9 9  999  
99 99 9 9 9  99  99  
9Y 99 999 9 9  99  89  999  9 9 9  
99 99 999  9 9  99  
9~ 99  999 99 99  88 999 999 
91  99  997 99  99 
99 99  9 9 )  99 99  87 999  998  
99 99 997 99  99 
99  99  999 P9 99 86 999  999 
9Y 99 997 99 99 
9Y 99 929 99  99 86 999 9 9 9  
Y Y  99 997 9 9  99  
99  99  9(i? 99  99  86 9 9 9  9 9 9  
99 ?9 991 9 9  99 
99 '  99 993  99  99  86 999  999  
9Y 97 999 99  99 
$ 9  99  9 % 9  99 99  86 999  999  
9 9  9 9  Y99 99 9 9  

99 9 9  999  99 99  

9'4 99 999 99  99  

99 99 999 99 99 85 9-39 9 9 9  

99 
99  
Y9 
99 
Y9 
V Y  
Y L  

' 9 9  
09  
99 
t 9  

99 999 
99  999 
99  939  
99 919 
99 979 
YY V ) 9  
99 979 
99 9 ) ' )  
93  939 
9 9  9 ) s  

99  
9 9  
99  
99  
99 
99  
T? 
99 
99  
-79 
99 

99 84 9 9 9  
99 
99 83  999  
99 
39 82 999  
99 
99  8% 999  
99  
9 9  81 999  
99  
99  81 999  

9 9 9  

999  

999  

999  

999  

899  

,9 2211 9.1 1,1 

w a  2 9 , 5  i s , o  a 



75 0 20 

73 0 20 

75 0 PO __ __ _ _  
I5 0 Y O  

75 0 ;Lo 

75 8 LO 

7 5  8 PO 

7 5  0 PO 

75 8 LO 

75 0 YO 

75 8 IO 

75 11 PO 

75 8 ‘10 

. - .- 

_ .  

999  V V  9v V Y 9  9v 9 9  
30 412 90  6 9 9  90 (I 11 999 99 9 9  

999  9v 9Y Y V 9  99  99  
30 412 e5 6 99 ‘73 f 1V 099  99 9 9  

9 9 9  9v V V  YO9 99 9 9  
30 412 73 3 9 9  7 3  b 11 V V V  99  9 9  

9 9 9  99 9 9  v99 99 9 9  
30 412 84 7 9 9  05 a 1J v99  99 9 9  

999  9 9  9v vv9 9v 99  
30 412 e 3  b 9 9  02 7 7 99 9 9  

999 99  9 9  v99 v9 9 9  
30 412 e4 5 9 9  03 6 1 0  p99 9Y 9 9  

999  V V  9 9  v99  99  9 9  

9 9 9  9 9  9 9  vu9 99  99  
30 412 1 0 5  5 99  107 6 11 999 99  9 9  

999  99  9v v 9 9  99 9 9  
30 412 119 b 9 9  119  Y 13 yV9 9’4 9V 

99P 99 9v v99  99 9 9  
30 412 135 6 9 9  136 1 0  1‘1 y99 99 99  

999  V V  VV Y99 9v 9 9  
30 412 132 5 9 9  154 I I& V’f9 99 9 9  

999  9v 9v Y39 YV 99  
30 412 1 4 1  4 99 139 I 1 u  v 9 9  9V 99  

999 9v 9 9  Y O 9  99  9v 
30 412 150 3 9 9  1 4 5  5 1 yv9 99 99  

999  99  9v YO9 99 9 9  

30 412 95 6 9 9  95 9 12 91  9 9  

9P9 
9P9 
999 
9 39 
999  
999  
999  
999  
999 
999  
999  
9 9 9  
999 
Y 99  
999  
999  
9 99 
999  
999  
999  
v99 
v v 9  
999  
999 
999  
999  
9 9 9  

99  99  
99 9 9  84 
99  99  
99  99  85 
99  99  
9 9  9 9  85 
99  9 9  
99  99  85 
99  QV 
99  99  85 
99  99  

9 9  99  
vv  9 9  84 
99  99  
99  9 9  05 
99  9 9  
99  9 9  05 
39  9 9  
9 9  0 9  83 
9 9  9 9  

39 99  
99  99  8 1  
7 9  9 9  
9 9  9 9  81 
99  9 9  

9 9  9 9  86 

9 9  3 9  02  

999 

999  

999 

9 9 9  

9 9 9  

9 9 9  

999  

9 9 9  

999  

999  

9 9 9  

999 

999  

!E!! NBR D O D O 0  
U I N U  SyS!Etl TUWER DATA .- CAPt  CANAVERAL AFS, FLA, 

YR nUN D A Y  T l H E  I N 1  TUR 12 FT 54 F T  1 b L  FT 214 f’ 6FT 6 f T  54FT 
( L )  NBR D1R SPD $ S l  DIR SPU GST U I R  ?PU OS1 D1R SPU GST T T  DP DP 

75 8 PO 1230 30 412 297 2 99  291  i! 5 Yv9 99 9 9  9 9 9  9 9  9 9  75 999 999  

75 0 PO 1300  30 412 346 3 99  343 Q 0 599  99 9 9  999 9 9  9 9  7 6  999 9 9 9  

75 8 LO 1350 30 412 74 2 99 6 1  2 4 999 9 V  YV 999  99  99  79  999  999  

75 8 LO 1400 30 412 345 1 99 542 ‘1 99 99  999 99 99  80 999  9 9 9  

75 8 20 1430 30 412 290  2 99 299 S b us9 99 9 9  9 9 9  99  9 9  82 999  999  

75 8 ZD 1500 30 412 2 5 1  2 99  2’57 L b V U 9  Y V  99  999  9 9  “ 9  83 9 9 9  9 9 9  

75 0 ‘LO 1530 30 412  131 3 99 136 4 (I 9’49 99 99 999  99 09 85 999 999  

75 8 Lo 1600  30 412 109 4 99  115  1 a 999 99 9 9  999 99  9 9  86 999  9 9 9  

75 0 LO 1630 30 412 P o  5 9 9  9 1  b 11 VY9 9V 99  V99 99  99  85 9 9 9  999  

( 2 9 5 )  l5Y41 ( “ 9 2 )  

999 99  9 9  v v 9  99 99 999  99  9 9  

999  99 9v v99 99 99  v99 9 9  99  

999 9v 49  V Y 9  99 9 9  909 99 99  

999 9v 9v V Y 9  99 99  999  9 9  99  

999 99 99  yY9 9v 9 9  999  99 99  

999 99  99  v v v  99 9 9  999 99  09  

999 99 9 9  Y Y Y  9v 09 999  99  9 9  

999  9P 9 Y  VY9 99 99 9P9 99 9 9  

999 9v 9v  V Y 9  v9 99  999 99  9 9  

1750  

1000 

w o  
19QO 

1991 

2000 

2030 

2100 

2130 

22UO 

22?0 

2300 

2350 

!5 

75 

75 

75 

15 

75 

30 412 1 5 7  

30 412 147 

30 412 168 

30 412 250 

30 412 221 

30 412 it5 

99  if-2 
999  

9 9  1 4 2  
999  

9 9  154 
999 

99  114 
999 

7 9  1 5 8  
99Y 

99  1‘9 
91u 

J 
99  

b 
9 9  

4 
9v 
1 

L 
9Y 

V V  

9 i  

? 

b yo9 

I t u 9  

9 yo9 

9 599 

‘1 pv9 

9v V Y V  

9v v v v  

9 9  vv9 

9 9  V Y 9  

9v vv9  
3 9 9 9  

9Y uoo 

9v 
9v 
99 
9v 
9v 
99 
99 
99 
99 
9Y 
90 
QU 

9 9  999  
99 999  
9 9  999  
99  999  
99 9 9 9  
99  999  
9v 999  
99  999 
99  999 
99  999 
99  999  
ov aua 

99 
99  
99  
I 9  
9 9  
9 9  
99  
99  
99 
9 9  
99  
-a 

9 9  
99  
9 9  
9 9  
9 9  
9 9  
9 9  
99  
99  
99  
99  
aa 

79  9 9 9  9 9 9  

79  999  9 9 9  

7 9  9 9 9  9 9 9  

7 6  999 999  

7 6  999 999  

76 999  999  

LAPSE 5 75 0 l R  54 !T 
RATE PPH PPfi DEY 7 1  R* 

14 .6  6.4 4 1 . 2  

19 .5  8 , b  13.2 

1 7 . 9  7 , 9  23.5 

iv,o 0 . 7  4 e , 2  

23.7 10.4 3 5 . 2  

29 ,2  1 2 , 9  11.3 

00 

00  

01  

7 9  

00 

7 9  

9 9  

9 )  

9Y 

99 

99  

90  

47 



!E?! NBR 00000 
* I N V  SyS!EH TUWER DATA 
C A T '  CANAVERAL AFS, FLAt 

YR HUX U A Y  TIME IN1 THR 12 FT 54 FT 162 F T  204 FT 6FT 6FT 54FT LAPSE 9 25 OIR 94 !.T 

7 5  

75 

75 

79 

15 

13 

75 

1 5  

75 

7 3  

75 

15 

7 5  

15 

75 

7 5  

75 

?5 

7 5  

75 

75 

7 5  

I 3  

75 

19 

75 

75 

75 

. 75 

8 20 1230 30 415 999 99 99 

a 20  isuo 30 415 999 99  99  

8 L O  lSJ0 30 415 999  99 9 9  

8 20 l4UO 30 415 999 9 9  9 9  

8 LO 1450 3 0  415 999 99 99 

8 LO 1500 30 415 21 4 99 

8 LO 15JO 30 415 47 2 9 9  

8 ZO 16UO 30 415 78 2 9 9  

8 LO 7.650 30 415 75 5 99 

999  
999 
999 
999 
999 
999 
999 
999  
999 
999  

7 2  
9 9 9  

48  
999 

68  
9 9 9  

7 3  

9 9  99 
99 9 Y  
90 9 Y  
9 9  9 Y  
9Y 9 Y  
9 9  9Y 
9Y 9Y 
9 9  9Y 
9 Y  2 2  
9Y 9Y 

b Y  
99 9 Y  

J I  
99 9 Y  
4 11 

9 9  9 Y  
I 1L 

Y99 
Y Y 9  
P Y 9  
Y Y 9  
Y Y Y  

YV9 

p 9 Y  

9 9 9  

Y99 

Y 7 9  

YY9 
Y Y 9  
Y Y Y  

Y99 

YV9 

Y 9 9  
BV9 

99 99  9Q9 79 99  999  999 
9 9  99 999 99 99 
9 9  99 999 99 9 9  999 999 
Y O  99 999 1 9  99 
9Y 99 999 99  99  999 999  
9Y 99 999 99 99  
90 99 999 99  99 999 999  
99 99 Y99 79 99 
9 9  9 9  Y99 9 9  99 999 999  
9 Y  9 9  9 9 9  S9 99 
99 99 999 9 9  99 82 999 
99 99 999 09 9 9  
09 99 999 99 99 84 999  
9 9  9 9  999 99 99 
99 99  9 9 9  99 99 86 999 
9 9  9 9  9 9 9  9 9  9 9  
99 9 9  9 9 9  9 9  99 87 999 

999 

999 

999  

999  

999 

9 9 9  

9 99 

9 99 

999 
9 9 9  90 9 Y  Yv9 99 9 9  9-99 99 P9 

8 L O  1700 30 415 e4 9 9 9  79 tl 12 999  (ry 99 999 99 99 85 999  999 
999  9Y 9 Y  Y Y 9  99 99 9 9 9  99 99 

9 9 9  99 9Y Y 9 Y  99 9 9  999 99 99 

999 99  9Y Y Y 9  99 99  9 9 9  99 99 

9-9 99 9 Y  Y Y 9  9 9  9Y 999 99 99 

8 LO 1750 30 415 9 0  5 99 R6 B 13 999 9 9  99 9 9 9  99 99 86 999 999 

8 LO 18UO 30 415 e6 5 99 PO 7 12 999 9 9  99  999  99 99 87 999  999 

8 23 1830 30 415 54 6 99 c h  Y 1.3 999 99 99 999 99  99  86 999  999 

8 LO 1900 30 415 38 5 99 5 Q  M 14 9 Y Y  99 99 999 9 9  99 86 9 9 9  999  

1931 

2 0 0 0  

2 0 5 0  

2100 

2150 

2 2 0 0  

2250  

23UO 

2350 

d l  

21 

21 

21 

21 

il 

5 0  

1"O 

1 J O  

200  

250 

3 0 0  

SO 415 68  

30 415 P2 

30 415 e0 

So 415 101 

30 415 9 5  

30 415 124 

30 415 130 

30 415 143 

3 3  415 It5 

30 415 1 5 1  

30 415 sto 

30 415 Zi3 

30 415 341 

30 415 336 

30 415 999 

5 

4 

5 

5 

5 

5 

5 

3 

1 

1 

1 

1 

1 

1 

99 

999 
99 66 

9 9 9  
99 76 

9 9 9  
99 7 5  

999 
9 9  90 

999  
99 '18 

999  
9 9  111 

9'39 
9 9  117 

999 
9 9  173 

099  
9 9  135 

9 9 9  

99 141 
999 

9 9  15 
9 7 9  

9 9  317  
999 

9 9  999 
999  

99 999 
999 

9 9  161 
O O Q  

9 0  
8 

99 
6 

99 
Y 

0 
99  

Y 
9 Y  

Y 
9 Y  

9Y 
b 

9 Y  
J 

9v 
4 

99 
2 

99  
1 

9Y 
9 9  
9Y 
9 9  
99 

2 
ov 

P i  

Y 

9 Y  Y Y 9  99 

99 Y Y 9  9 9  

9 9  Y Y Y  9 Y  
lb !UP 99 
99  Y 9 9  Y Y  

9 Y  Y Y 9  99 

9Y 099 9 Y  

9 Y  Y V 9  Y Y  

Y Y  Y V Y  9 0  

9Y Y Y Y  9 9  

9 Y  Y Y P  90 

IU vu9 Y 9  

1u p99 99 

l? ?YY 99 

1! Y Y 9  9 Y  

l'! 999 PY 

15 ? V U  99 

11 9$J9 99 

1 r )Y9  9 9  

9 9  999 99 
99  9P9 99 
99  999  99 
99 9 9 9  9 9  
9 9  9 9 9  99 
99 9 9 9  99 
99 999 99 
99 999 99 
8 9  9 9 9  99 
99 999 9 9  
99 Y 9 9  9 9  
9 9  999 9 9  
99 9 9 9  v9 
99 9 9 9  99  
99 9 9 9  99 
99 9-99 9 9  
99 999 99 
99 9 9 Y  9 9  
99 999 99 

99 
99 
99 
9 9  
99 
99 
9 9  
99 
9 9  
99 
99 
99 
99 
99 
99 
99 
09 
99  
99  

y99 Y9 
9 Y  Y Y 9  9 9  

3 PY9 9 9  
99 Y99 9 9  

I 9 9 9  9Y 
9 9  Y Y 9  9 9  

9 9  YY9 9 9  

9Y Y99 99 

9v uvo F V  

J y u 9  9 9  

4. 9Y9 9 9  

D pYY Y9 

99 9v9 99 
99 999 99  
99 999 99 
99  999 CY 
99 999  9 9  
99 9 9 9  99 
99 999 99 
99 999  99  
99 999  9 9  
9 9  999 99  
9 3  9 9 9  99 
00  Q U O  OO 

99 
99 
99 
7Y 
99 
T9 
99 
99 
99 
09 
q9 
08 

85 999 999  

87 999 999  

87 999 999 

84 999 999 

05 999  999 

8 4  999  999 

82 999  999  

8 1  999  999 

80 9 9 9  9P9 

79 999  999 

77 999 999  

76 999 999 

75 999  999  

74 999  999  

74 999 999 

RATE 

999 I 9  

9 9 9 . 9  

99919 

9 9 9 , 9  

999  19 

e1.6 

a242 

.2,3 

N 3 . 0  

e2.0 

a 2 0 9  

52.9 

e2.9 

-2,5 

PPH PPM nEv TT ah 

9 9 , 9  9 9 . 9  9 9 . 9  99 9v 

9 9 , 9  9 9 , 9  9 9 , 9  99 9v 

9 9 , v  99 ,v  9 9 i 9  99 9 %  

9 9 , 9  99,V 9 9 , 9  V Q  9% 

9 9 , 9  9 9 . 9  99.9 9 9  v9  

11r9 5 , s  7.6 80 93 

7 , 2  3,2 28 ,3  82 9u 

b r 8  3,O S l e d  84 99 

7.4 3.2 10.4 84 99 

10,5  4,6 R , 2  83 99 

7 , 3  3 , 2  11.8 83 vu 

6 .7  2 . 9  1 7 . 1  84 99 

8.7 3 . 9  9 . 6  84 99 

7,3 3,2 1.3,) 83 89 

-214  1 0 , o  

02.8 7.0 

e2,? 7.5 

e 1 , S  11.7 

-1,l 13,7  

.a19 IS,? 

0 22,3 

o 1 4 , ~  

. 3  1316 

6.1 9 . 2  84 

6,O 12.9 81  

99 

99 

99 

95 
99 

99 

99 

99 

v 

99 

?? 
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25 DIP 54 !T 
PPH DEV T T  RF 

4.2 3 4 . 2  75 99 

3 , B  23,Z 76 9 9  

1.7 8 0 , l  79 99 

2,O 2 5 , 8  80  99 

2,I 19,3 6 1  9? 

1.6 4 s , 2  6 1  5Y 

2 . 0  11,s 63 99 

1.3 5 9 , 5  6 4  99 

1.6 18.6 65 9V 

2tO 22n8  63 99 

YR 

... . 

?5 

?’ 
?5 

?5 _ _  
75 

!5 

75 

75 
- 

!5 

?5 

75 

?5 

?5 

?5 

?’ 
75 

75 

?5 

?5 

75 

- 

75 

75 

I N 1  TdR 
NdR 

30 509  

SO 5 0 9  

30 509 

SO 509 

so 509 

30 5 0 9  

30 509  

30 509 

J 9 9 9  99 99  
99 Y99 99 99  

y9u 99  99  
9 Y  Y99 9 9  99  

2 yu9 99  99 
99 Y Y 9  9 9  99 

9 999 9 9  99  
9 9  Y99 99 99  

5 ?99 99  99  
9Y 999 9Y 99  

p YV9 9 9  97 
99 YY9 99  99 

7 E99 99  99  
9Y YY9 9 9  99 

Y 999 99  9 9  

999 9 9  99 76 999 999  
999 99 99.- - 
999  99 99  71 999  999 

9 9 9  99 99 326 1 
- 999 99 

14 1 9 9  9 i! 
999 99  

999  99 99  56 3. 
999 99 

342 i 99  S32 J 
999 99 

360 1 9 9  352 J 
999 9Y 

999 9 9  
175 2 99 165 J 

999 9 9  
171 1 9 9  162 J 

284 99 274 

8 

8 

e 
8 

6 

6 

6 

6 

- .  

_ _  

999  99  99  
9 9 9  99 9 9  62 9 9 9  9 9 9  
999  99 99  
999  99  9 9  84 9 9 9  999  
999 99 99  - 
999  99  9 9  64 999  9 9 9  
999  99  9 9  
999  1 9  09  05 999  999  
9 9 9  99  99  
9P9 99  99  0 7  999  999 
999 99 9 9  
9P9 99 99  80 999 999  

8 ;to 1630 30 509 194 3 99 

6 20 1700 30 5 0 9  55 3 99  

6 LO 1750 SO 509 96 4 99 

(I zo te.00 30 509  a6 3 99  

8 90 i 9 0 0  30 5 0 9  e2 3 99 

8 ZO 1850 So 5119 96 2 99  

8 PO 1931 SO 5 0 9  46 3 99  

999 
137 
999 

999 

999 
90 

999 

999 
82 

999 
5 2  

9 1  

91 

9 2 .  

9Y 94 v99 99  99  
> v 9 9 9  9 9  99 

99  9 9  Y Y Y  99  99  
b 1.2 999 99  99 

9 9  Y Y  Y Y Y  99  99 
9 I!. 993  9 9  99 

99 99 Y99 9 9  PP 
I 15 pY9 99 99 

99 99 Y Y 9  9Y 99 
z l* 999 99 99 

9 9  99 Y99 99  99 
b 14 p99 99  99 

99 9 Y  Y99 99  99 
b I 999 99  99 

9 9 9  99  99  
999  99  9 9  09 999 999 
9 9 9  99  1 9  
a99 99  9 9  67 999  999  
999  99 9 9  
990  9 9  9 9  66 999 999 
999  99 9 9  
999  99 99  61) 999 999  

1.6 l4,O 63 95 

1 . 7  12.e 8 3  99 

1.6 2 9 , 3  84 9v 

2.b 1C,7 33 9y 

1 .7  SO,(! 64 99 

2,3 1 5 , 7  03 99 

2 . 9  t,. 0 3  99 

2 . 9  1 1 9 2  6 4  9 9  

3.4 P , 3  0 3  99 

5.1 5,5 6 2  99 

8 . 0  1.e ai 9y 

5.7 3 , 3  a1 9’! 

4 , 8  17.3 6 1  99 

4.7 47.5 60 99 

9 9 9  9 9  9 9  
999  99 9 9  68 999 999 
999  79  99  
999  99  99  07 999 999  
999 99 99  
9 9 9  99 99 68 999 999  

999  
6 90 2000 30 5 0 9  65 3 99 64 

999 
8 20 2030 30 519 ,97 4 99  93 

99 96 GY9 9 9  99 9 9 9  9 9  99 
8 13 999  99 99 9 9 9  99 99  67 999  9 9 9  

11 Y99 99 99  999 99 9 9  67 999 999 

s 14 F99 Y9 9 9  999  99  . 9 9  07 999 999 

99 9Y Y99 99 9 9  999 99  9 9  

V Y  9Y 9 9 9  99  99 999  99  99 

9Y 99  YY9 99 99 9?9 9 9  99  

99 99 YY9 99 99  9 9 9  99 9 9  

99 9v 999  99 99 999 99  9 9  

99  9Y Y Y Y  99 9 9  999  99  99  

9 1? p99 99 9 9  999 9 9  99  66 999 999 

13 999 99 99 999 99 99 04 999 999 

7 1; 9 9 9  99 9 9  999  99  99  0 2  999  999 

4 g 999  99  99 999  99 99 62 999  999 

999 
6 ;ZO 2100 30 5 0 9  122 4 99 114 

0 0 s  

8 G O  2130 so 5 0 9  1 3 4  4 99  iG 
999 

6 20 2200 30 509 1YO 4 99  140 
999 

6 20 22?0 SO 509 1 3 7  3 99 130 
999 

8 ZO 2300  30 509 145 2 99 140 
999 99  99 VJ9 9 9  99 999 99  99 - 

999 99 99 (199 99 99  9P9 99 9 9  

_ _ .  . 

!r 8 GO 23?0 30 509 154 1 9 9  147 4 ? yY9 9 9  9 9  9 9 9  99 99  8 2  999 9 9 9  

21 ?o 30 509 999  99 9 9  6 1 ? 9 9 9  9 9  
999 99 -99  Y99 9 9  

L1 100  30 509 156 1 99  135 4 999  9 9  
999 99 99 999  99 

21 130 30 509 9 9 9  99 99  133 4 I, F99 99 
999  99  9v Y Y 9  99 

2 1  200 30 509 341 1 9 9  343 2 4 9 3 9  99  

21 2 9  30 509 999 99 99 999 99 4 C ; 9  9 9  
999 9 9  9Y YY9 99 

21 300 30 509 129 1 99 149 4 4 999 99  
Y O 0  0; 99 i o 0  0. 

__ - - _ _ _  - 

- - 999 9 9  99 Y I P  9 9 -  

99 999 99 99 
9 9  999  9 9  99 
9 9  999  99 9 9  
99 9 9 9  99 99 
99 999 99 99 
99  999  9 9  99 
9 9  9 9 9  99 99 
99  999 99 9 9  
99  999  99 99  
9P 9PF 99 9 9  
V ?  999  9 9  99  
0 1  ODD D n  On 

80 999 999 

79 999 999 ,4 

78 999 999  ,5 

- -  
- .  

79 9’! 

79 99 

77 99 

78 99 

I 9  9p 

77 999 999 . 3  

7 7  9 9 9  9 9 9  1.0 
. _- 
._ 

76 999 999 2.6 
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Yfl "ON DtY T I H E  I N T  TUR 12 CT 54 FT 162 FT 204 CT 6FT 6FT 54FT LAPSE 5 25 D I R  54 f ?  
( 2 )  N B R  DIR SPD gST DIR SPi) OS! P I R  $Pi)'GST DIR SPD GST TT Dp DP RATE --PPI( PPH aDEV TT R? 

75 8 20 12?0 30 714  309 1 9 9  315 1 2 v y 9  9 9  99  999 9 9  99  77 999  999  - 0 - _ 1 3 , ! -  5 , ?  - 24,4 77 99 

75 8 40 1300 30 714 324 2 99  311 J 5 e99 99 99 999 99  99 76 999  999  m0,3 l b , O  7 .1  8 . 3  78 99 

( 2 9 5 ?  (3y48  ( q 9 2 )  

Y99 99 9 9  Y99 99 99 999 9 9  99  - -  - . 

9 9 9  99 99 Y99 99 99 999 99 99 
PO 13?0 

LO 1 4 0 0  

PO 1450 

20 1500 

PO 1530 

30 714 318 

30 714 255 

30 714 2 5 1  

30 714 219  

30 714 229  

99 312 
999 

99  257 
999 

99  2 6 1  
999 

99  277 
999 

99  225 

1 

1 

4 

99 

99 

9 9  
2 

99 
2 

2 y i 9  

499 

? py9  

499 

9 Y  YY9 

9 Y  Y99 

99 Y 9 9  

99 Y Y 9  
2 999  

99 9 9  996 
99 99 999 
99 99  999 
99  99 99Y 
99 99 999 
99 99  999  
99 9 9  999 
99 9 9  9P9 
99 99 999 

9 9  80 999  9 9 9  9 9  
9 9  99 
99 99 8 3  999 999 
99  m a  
9 9  
9 9  
99 
99 99  
99 99 66 9 9 9  9 9 9  

-0.Y 

80.7 

66 64  999  9 9 9  -1.i 
99 
99 85 999  9 9 9  81.2 

.1,5 

9 . 9  

10,0 

10.4 

11e5 

8.3 

eo 
82 

83 

8 4  

65 

99 

9? 

99 

99  

99 
999 99 9 Y  GYP 99 99 999 99  - 99 - 

79 8 20  1 6 0 0  30 714 2 5 1  2 99 254  3 2 999 99 99 999 99  99  88 999  999  w i . 5  995 4 , 2  2 0 . 4  87 9? 
999 9 9  99 Y V 9  99 99 999 99  99 

999 99 99 Y Y 9  99 99  999 99 99 

999 99 9 Y  YY9 99 99 999 9 9  99 - 
9 9 9  99 99 Y Y 9  99 99 999 99  99 

999 9 9  99 Y99 9 9  99 909 99 99  

7 4  8 PO 1630 30 714 259 2 99 2 6 0  2 5 999 99 9 9  999 99  99 8 8  999 999  -1.5 8 .3  3.7 33.4 87 9s 

75 8 20 17UO 30 714 193 2 99 195 4 9 999 99 99 999 99  99  88 999 999  w1.5 9 . 3  4 . 1  21.4 07 9s 

75 8 PO 1730 30 714 101 4 99 1 0 3  4 9 999 99 9 9  999 99  99 68 999  999 w1.4 9,3 4 . 1  24.4 67 9? 

75 8 LO 1800 30 7L4 112 5 99 115 4 999 99  99 999 99  99 67 999  9 9 9  w1,3 1 1 , 4  5 . 0  12.3 86 99 

?5 8 20 1830 3Q 714 5 7  5 9P 6 0  4 9 pY9 99 99 999 99  99 68 999  999  m 1 . 3  11,O 4.9  1 3 i 9  67 9V 

15 8 PO 1900  

74 B PO 1931 

7 5  8 PO 2 0 0 g  

75 8 PO 2030  

?5 8 20  21uo 

7 5  8 LO 2150 

75 8 PO 22uo 

75 8 PO 22?0 

?5 8 20  2300 

T5  8 LO 23?0 
. -  

75 8 2 1  30 

79 8 Pi 100  

73 8 ?1 I 3 0  

75 8 21 2 0 0  

. .  

75 8 21 2.50 

15 8 2 1  300 

30 714 9 9 9  

30 714 49 
999 

30 714 6 3  5 99 60 
999 

30 714 76 5 99 B O  
999 

3 0  714 1 0 2  6 99 105  
999 

30 714 105 6 99 108 
999 

30 714 112 7 99 l i b  
999 

30 7 1 4  1 2 5  6 9 9  129 
999 

30 714 126 3 99 129 
Y9D - 

30 714 l e a  i 99 165 
999 

30 714 999  99  99  180 
999 

30 714 344 2 99 343 
999 

30 7 1 4  341 1 99 339 

_ _  

. -  . -- 

--. 

30 714 319 

30 714 999 

30 714 291 

999 
7 9 9  4 6  

999 
6 99 49 

999 
1 99 332 

999 
99  99  3 0  

999 

oaa 

I 

1 99 999  

99  
7 

9 9  
b 

99 
4 

99 
5 

99 
b 

5 
99  

I 

99 

9 9  
6 

99 
4 

9 9  
4 

99 
1 

9 9  
2 

99  
2 

9Y 
1 

1 

99 

9Y 

99 

00 

9v YY9 99 
10 999  99 
9 9  9Y9 99 
6 999 99 

99 GYP 99 
?, 9 Y Y  99 

99 Y Y 9  99 
10 999 99 
9Y ir99 99 e 999 99  

9 999 9 9  

li 909 99 

p 999 99  

999 99 

? pu9 99 
99  y99 9(! 

? 999 99 

I 999  99  

3 999  9 9  

2 999  99 

2 9-99 Y 9  

Q p 9  99 

9v 999 99  

99 999- 99 

99 999 99 

99 999 99 

9 9  Y99 9 9  

9P 999 9 9  

9 9  Y99 99  

9 Y  YO9 99 

9 9  YY9 99 

99  Y Y 9  99 

00 vu0 00 

99 999 9 9  99  
99 999 99 99 86 999  999  ~ 1 . 0  1 4 . 0  6.5 6 . 0  65 9p 
99 999 9 9  99  
99 999 99 99  87 999  9 9 9  91.7 1 0 . 0  4.4 1 3 , 4  65 9? 
99 999 9 9  99  
99  999 9 9  99 87 9 9 9  9 9 9  - -1.3 . _. 10e4  4.h 17 .4  99 
99  999 99 99 -- 
9 9  999 99  99  80 999  999  e1.1 %I,? 5.L iS,d 8V 9? 
99 999 9 9  9 9  
99  999 99  99  86 999  9 9 9  @Ow? 6.7 1 1 0  8s 99 
99 999 99 99 - 
99 909 99  99 85 999  9 9 9  8014  1 7 9 4 -  ? a ?  59.5 e!_-*?- 
99  999 99  99  - - - -- -- 
99 999 99  99  85 9 9 9  9 9 9  
99 999 99  99  

99  999 99  99  
99  999 99  99  82 9 9 9 1 9 9  _ _ _ _ -  ,2 19,~-6Lb-.5~- 

- 99 999- 99  99 
99 999 99 9 9  82 999 999  ,3  a1.4 $ , e  S1,O 62 99 99 9D9 99 .99 -.  -_ --. - - -_ 
99 99 999 999 9 y -  9 9  9 9  99 - 61 - 999  - 9 9 9  ,7 1193 1e!-V4,4 62 ?? 

99 999 99 99 ._ - -- - _  -. __ . 
99 9'49 9P 99 7 9  9 9 9  999  1.1 16,5 7.3 23,6 66 V? 
99 999 py 99 . - - -. -- -- 
99 9D9 99 ,9 _. --I---- 

99 999 9s 99 78 999  9 9 9  2 . 3  1 5 , 4 - 6 . 8  73,6 
99 999  95 9 9  
99  999 99 99  78 9 9 9  999  1 . 6 5 b r 8  7.4  39.3 . 
oa ana ao ma - - - - - 

0- 21,i 9 . 3  a i ?  OS -_ 

99 9P9 9 9  99  -83 999  9 9 9  - - t i -28 ,0  7.9 7,.5 6s 9?-  

- 

99 999 9 9  99  80 999  9 9 9  97 14,b 

99 999 99 99  7 9  9 9 9  9 9 9  i,i 2 1 , o  9 . 2  9 , 3  ea e? 

_ _  _ _  - 
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i i A j  SY5!En TOUER D A T A  
Cbrt CANAVERAL AFSI FLA, 

. - ~~. . . ... . . . . - .- __ .~ . .- . 

. ..... - - -  

75 

!3 

7Y 

73 

7 5  

75 

I 5  

7 5  

79 

75 

7s 

75 

?5 - 
75 

75 

75 

75 

75 

73 

75 

75 

75 

I5 

7s 

-_ . 

- 

!5 

75 

75 

i :  

73 

8 Y O  1250 30 803 311 

8 Y O  1300 30 803 21 

8 LO 13JO 3 0  803 5 

e 20 1400 30 003 zei 

8 LO 1430 30 803 301 

8 20 1500 50 803 267 

8 PO 1550 30 803 205 

8 P O  1 6 0 0  30 803 123 

1 99 336 
999 

2 9 9  48 
999 

2 99 2 
999 

1 99 267 
999 

999 
1 99  255 

2 99  278 

999  
1 99  176 

999  
2 9 9  127 

9 9 9  
8 20 lbl0 30 803 124 2 99  170 

999 
8 20 1700 30 803 132 3 9 9  1 2 4  

999 
8 20 1750 30 803 151 4 9 9  137 

999 
8 20 1800 30 803 122 3 9 9  122 

999  
8 20 1890 30 803 127 2 99  120 

999 

999 
8 YO 1931 30 803 113 80 9 9  150 

999  
8 20  2 O U O  30 803 121 - 2  99 122 

999  
8 20  2030 30 803 107 2 99 119 

999 
3 20 2110 34 803 141 4 99 135 

999 
8 21 2130 30 803 145 3 99 137 

999 
8 20 2200 30 803 198 4 99 150 

999 
8 LO 2250 30 803 158 4 9 9  155 

- 

- 

8 20  1900 30 803 e2 2 9 9  107 

999 
8 LO 2300 30 803 196 3 9 9  152 

999 
8 Y O  2330 30 803 1 3 0  3 99 151 

999 
8 P1 50 30 803 336 2 99  316 

999 
9 21 1uO 30 803 4 1 9 9  979 

999 
8 21 130 SO 803 149 1 99 1S3 

999 
8 21 230 30 803 10 1 99 360 

999 
6 21 250 30 603 999  99 99 999 000 

1 5 999 
9 9  99 Y99 

a 4 pug 
99 99 Y 9 9  
1 4 !US 

99 9Y v 9 9  
2 4 p99 

99 9Y v99 
J p 999 

99 99 Y99 
2 P f Y 9  

2 Y !UP 

4 10 y i 9  

99 9 9  Y99 

9 9  9 9  Y93 

9 9  99 Y 9 9  
6 12 9 Y 9  

9 9  9 Y  Y Y 9  
7 1 4  999 

99 99 999  99 99 74 999 999 
99 99 999  99  99 
99 99 999 99 99 77 999 999 
99 99 9951 99 99 
95 99  999 v 9  9 9  79  999 999 
99 9 9  999  99 99 
9 9  99 999 99 99 82 999 999 
9 9  99 999  99 99 
99 99 999  99 99 82 999 999 
99 99 999 99 99  ’ 
9 9  9 9  9 9 9  99 99 84 999 999  
99 9 9  9 9 9  9 9  99 
99  99 9 9 9  9 9  99 85 999 999 

- 999,9 99 ,9  99.9 9 9 i 9  99 9s 

999.9 9 9 , 9  99.9 99,‘P 99 99 

9 9 9 , 9  99,9 99.9 9 9 / 9  99 99 

9 9 9 , 9  9 9 , v  99 .9  9 9 i 9  99 9? 

999.9  9 9 , 9  9 9 , 9  9 9 i 9  99 99 

999,9  99 ,9  99 .9  9 9 i 9  99 99 

9 9 9 , 9  99,v 9 9 , 9  99 ,4  99 99 

_. _ -  

9 9  99 9 9 9  99 9 9  
99 99 999 99 99 87 999 999 9 9 9 , 9  9 9 , v  9 9 . 9  99,P 99 99 
99 99 9 9 s  99 99 
99 99 999 99 9 9  87 999 999 9 9 9 , 9  9 9 , P  9 9 . 9  9 9 . ~ 9  99 9s . 
99 9 9  999 9 9  99 
99  99 999  99 99 88 999  999 999.9 99 ,9  9 9 , 9  9 9 . 9  99 99 ~ 

99 9v YY9 99 9 9  9 9 9  9 9  99 
l! ? U P  99 99 999  99 99 86 999 999  999.9  9919 99.9 99.‘9 99 99 

99 9Y Y99 99 99 999 99 99 
0 12 9-99 99 99 9 9 9  99  99 88 999 999  9 9 9 , 9  99.9 9 9 , 9  9 9 i 9  99 99 

99 99 YY9 
3 10 9Y9 

4 9 pv9  
99 9 9  YYP 

9 9  99 YO9 
5 0  90  9’99 
9 9  99 YY9 
6 10 999 
99 99 999 
6 10 299 

99 9 9  YY9 

99 9 9  Y Y P  

99 9 9  Y Y 9  

99 99  999 

99 9Y Y W  

99 9 9  9 9 9  

14 909  

I 13 ?UP 

? 12 pv9 

1; 999  

6 10 pv9  

4 999 
99 99 999 

2 4- 999 
9 9  9 9  Y99 
99 ? pv9 
99 99 999 
1 2 999 

94 99 $99  
a 2 299 

99 99 v99  
1 4 p w  

P i  9Y Y Y 9  
1 3 y49 

06 v9 990 

99 99 999  99 99 
9 9  99 9 9 9  99 99 88 999 999  
99 99 999 9 9  99 - 
99 99 999 99 99 87 999 999 
99 99 999  99 99 
99 99 999 99 99 880 999 999  
99 99 999  99 99 
99 99 999 99 99 87 999 999 
99 99 999  99  99 
99 99 9 9 9  99 99 85 999 999 
9 9  99 999  9 9  P9 
9 9  9 9  999 99 99 86 999 9 9 9  
99 99 9 9 9  99  99 
9 9  99 999 99 99 84 999 999 
9Y 99 999  99  99 
99  99 9P9 99 99 83 999 999  
99 99 9 9 9  99 99  
99  9 9  999 99 99 8 2  999 9 9 9  
99 99 999  99 99 
99 99 9 9 9  99  99  a2 999 999 
99 99 999 99 99 
99 99 999  99 99 81 999 9 9 9  
99 99  999 99 99 

999.9  

999,v  

999,9 

999.9 

999,9  

999.9 

999,9  

999.9 

999.9 

999,9  

999,9  

99,9 99.9 9 9 i 9  99 99 

99 ,9  99.9 9 9 . 9  99 99 

9 9 , 9  99 .9  99J9 99 99  

9919 9 9 , 9  99.4 99 99 

99,9 99.9 99,9  99 94 

99,v 99.9 99 ,P  99 9s 

99 ,9  99.9 99:9 99 99 

99 ,9  99 ,9  99,4 99 99 

9 9 . 9  9 9 , 9  9 9 , 9  99 99 

9919 99,9 99 .9  99 99 

99,9 99.9 99,4 99 9s 

99 99 999 99 99 8 0  999 9 9 9 - 9 9 9 . 9  9919 99.9 9 9 . 9  99 9s 
-.- 

9 9  99 999 99 9 9  
99 99 999 99 99 7 8  999 999  999,9  9 9 , 9  9 9 , 9  9 9 i 9  99 99 
99 99 999 99 99 
99 99 999 99 99 76 999 999 999.9 99.9 9 9 , 9  9 9 , 9  99 9? 
99 99 999 99 99 
99 99 999 99 99 75 999 9D9 999.9 99.9 9909 9 9 i 9  -99 00 
99 99 9 9 9  99 99 
99 99 9P9 09 99 75 999 9 9 9  999.9 99,V 9 9 , 9  9 9 , 9  99 99 
99 9 9  999 9 9  99 
99 -99 999 99 9 9  74 999 999 9 9 9 , 9  99.9 99 .9  9 9 , 9  99 99 
9. V I  e*. 98 09 
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APPENDIX G 

CALCULATION OF THERMODYNAMIC VARIABLES 
FROM RAWINSONDE DATA 

The equations used fo r  calculation of thermodynamic 
variables from measurements of altitude, temperature and 
relative humidity obtained from the W D - 4 ,  A?,!Q-9 rawinsonde 
system are summarized herein; thesci equations, originally 
developed for the GMD-2 system ( R e f .  l), m u s t  be u s e d  in 
conjunction with the list of symbols and units provided at 
the end of this appendix. 

Atmospheric Density, p 

P 
p = 348.38 - 

Tv 

Pressure, P 

' (h-h')/(221.266 T ) P = P 10- vm 

Geopotential Height, h 

Virtual Temperature, T, 

T = T(l + .376932 e/P') V 

Mean Virtual  Temperature, T,, 

Vapor Pressure, e 

7.5t/(t -t 237.3) e = 6.11 fD 10 
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Dew Point Temperature, td 

- 237.3 l og  e - 186.527 
8.236 - 3.0g td - 

Potential Temperature, 0 

Virtual Potential Temperature Ov 

(p) -288 

OV = Tv 

Absolute Humidity, p, 

= 216.7 e / p  Ow 

Microwave Refractive Index. n 

1 77.6P-lle + 
n = 1 +[T ( T 

For data tabulation, use: 

6 N = (n-1)10 

Speed of- Sound, Vs 

V = 643.855 
S 
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LIST OF SYMBOLS AND UNITS 

f 

e 

fD 

g0 

h 

h'  

H 

H' 

n 

N 

P 

P '  

=e 
t 

T 

V 
T 

vapor pressure millibars (mb) 

relative humidity expressed 
as a decimal 

acceleration of gravity at met ers/seconds 
geographical location of the 
rawinsonde station 

2 
2 

(m/sec 1 

geopotential height at the top feet (ft) 
of the layer bounded by h and h '  

geopotential height at the (ft) 
bottom o f  the layer bounded 
by h and h' 

geometric altitude at the top (ft) 
of the layer bounded by H and H '  

Geometric altitude at the (ft) 
bottom of the layer bounded 
by H and H '  

microwave refractive index 

unit of refractive index used for 
simplification of data tabulation 

pressure at geopotential height h (mb) 

pressure at geopotential height h' (mb) 

radius of the earth (ft) 

temperature degrees Celsius (OC) 

temperature degrees Kelvin (OK) 

.dew point temperature (OC) 

virtual temperature at (OK) 
geopotential height h 
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*V * 

vm T 

S 
v 

P 

virtual temperature at geopotential 
height h' . 

the mean virtual temperature of 
layer bounded by h and h' 

speed of sound 

atmospheric density 

absolute humid it y 

potential temperature 

virtual potential temperature 

RE FE RENC E 

II 

I 

Daniel, 0. H. : Digital Computer Rcduction of AN GMD-2 Rawinsonde Data. 
Pan American World Airways, Guidcd Miss i le  Itangc Division, Patrick Air 
Force Base, Florida, 10 May 1'362. 

56 



APPROVAL 

COMPEND I U M  OF METEOROLOG I CAL DATA FOR V I K I N G  A 
LAUNCH IN AUGUST 1975 

The inFormation in this report has been reviewed for security classifi- 
cation. 
Atomic Energy Commission programs has been made by the MSFC Security 
Classification Officer. This report, in its entirety, has been determined to 
be unclassified. 

Review or any information concerning Department of Defense o r  

This document has also been reviewed and approved for technical 
accuracy. 

EORGE H 4ICHTL 
Chief, Environmental Dynamics Branch 

Chief, Aerospace E n v i r d h c n t  Division 

CHARLES A. LUNDQUIST 
Director, Spacc Sciences Laboratory 

*u.s. GOVERNMENT PRINTING OFFICE 1976-641-255/585 REGION NO. 4 

57 


